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yhe Taylor Tandem Compound Auto- 
matie Engine. 





We illustrate herewith a new tandem 
compound automatic high-speed engine 
which has recently been brought out by 
the Taylor Engine Co. It will be seen by 
referring to the sectional cut that the usual 
distance or tie piece between the cylinders 
and its attendant stuffing boxes has 
been omitted, and in its place a single 
cylinder head containing a set of 
metallic piston rod packing is used. 
It is claimed for this design that it 
economizes in floor space; that it dis- 
penses with the necessity of keeping 
the two stuffing boxes usually found 
in the place in proper condition, and 
that by designing the engine in this 
manner it is more rigid and able to stand 
a greater amount of use and abuse with- 
out injury. 

The high-pressure cylinder (see sec- 
tional view) is placed next to the frame, 
and is steam-jacketed. The jacket 
receives the steam through the opening 
in the top of the high-pressure valve 
chamber. The low-pressure piston is 
made detachable, so as to allow the 
removing of the head which forms the 
division wall between the two cylinders. 
This construction permits of the re- 
moval of both pistons for an examina 
tion of the cylinder without removing 
either of the cylinders or disturbing 
any other parts of the machine. 

The valves are of the hollow piston 
type, fitted with adjustable rings to 
compensate for wear. Both 
valves are on one rod, can 
be adjusted independently, 
and are both connected 
through the rocker arms to 
the governor. 

The support, shown un- 
der outer or low-pressure 
cylinder, is not bolted rigid- 
ly to it, but is gibbed to 
the cylinder in such a man- 
ner that, when the cylinders 
expand, they are free to 
slide on the top of the sup- 
port, 

The relief valves, shown 
attached to the lower side 
of steam chest, are so pro- 
portioned that, when the 
pressure in the cylinder ex- 
ceeds that in the steam 
pipe, they will-open auto- 
matically and relieve the cyl- 
inder of any undue strain. 

The engine frame and 
Other major details of the 
tandem compound are iden- 
tical with those of the 
Taylor standard horizontal 
automatic engines, so well 
known, 

A special feature in this compound engine 
s that any of the simple engines of the 
same make already in use can be compound- 

by simply substituting compound cylin- 
‘ers, thus avoiding the necessity of putting 
u new foundations and remodeling the plant. 

The following test of one of these en- 

nes has been furnished us by the manu- 

icturers : 


‘In an initial test of a 100 H. P. non-con- 





densing tandem compound engine, with 9” 


high-pressure cylinder, 144’ low-pressure 
cylinder, and 13’ stroke, made with friction 
brake, the following is the actual result: 

“The coal used was of a rather inferior 
grade of Pennsylvania bituminous, and 
which had been found by actual test to be 
20 per cent. inferior to coal generally used 
for making such tests. 


‘“‘The steam pressure carried was 100 
pounds by gauge. 

‘*The horse-power was determined from 
indicator cards, taken at regular intervals 
(every hour). The mean effective pressure 
of cards was determined from planimeter 
readings. 

11 hours. 


265 revs. 


Duration of test..... Boro. abe Sahai 
Speed of engine, per minute............ 
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‘“*The weight of coal was ascertained by 
actual weight. 3,000 pounds were first 
placed in front of boiler, and when the test 
was finished the amount of coal left was care- 
fully weighed, and the number of pounds 
remaining deducted from the above amount. 
This was done so that the fireman should not 
be restricted in the amount of coal burned, 
but should have the conditions practically the 
same as found in boiler rooms generally. 








Tue TayLor TANDEM CompouND AUTOMATIC ENGINE. 








..100 Ibs. 

9 inches. 
.14% inches. 
..15 inches. 


Boiler pressure. 
| Diam. of high-pressure 
Diam. of low-pressure cylinder... ..... 
| Stroke Cates ar 
| Average indicated horse-power......... 


oylinder......... 


95 
| Total amount of coal consumed .... ..2,134 lbs. 
Coal consumed per hour. Re eae 194 lbs. 
Coal consumed per indicated horse- 
power per hour 2.04 Ibs. 


‘* Assuming the evaporative efficiency of 
lthe boiler to be 9 pounds of water for 1 


pound of fuel burned, the water consump- 
tion per indicated horse-power per hour 
would be 18.36 pounds. 

“If coal of the better quality had been 
used, it would have materially decreased 
the coal consumption ; for, as before men- 
tioned, the coal generally used for making 
these tests is 20 per cent. superior to that 
used in this instance. 

In view of this test the manufacturers 
will guarantee an economy equal to any 
other engine of this type. 

These engines, as before stated, are 
built by the Taylor Engine Co., whose 
works are at Chambersburg, Pa., and 


New York office Nos. 163 and 165 
Washington street—Cooke «& Co., 
managers, 
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To San Francisco. 





(Editorial Correspondence ) 

The unfavorable weather which had 
attended our trip thus far still some- 
what marred the pleasure of sight-see- 
ing, the day at Manitou Springs being 
more like March than May. First it 
rained, then it snowed, and then it did 
both simultaneously, in a way that was 
Nevertheless, the 
drives to the Garden of the Gods up Ute 
Pass to the Grand Cavern, and other 
places of interest, were much enjoyed. 
Only a fleeting glimpse of Pike’s Peak 
could be obtained, as it was enshrouded 


very discouraging. 


in clouds, but the other scarcely less 
interesting mountains in the vicinity, 
with their thin covering of snow, and 
with light fleecy clouds 
partially concealing them, 
yet not rising to their tops, 
afforded many very beauti- 
ful views that were much 
enjoyed, as were also the 
wonders of the Garden. All 
these have been so often and 
so well described that there 
is no need that I should at- 
tempt it. No description 
can do justice to this coun- 
try, and no one who has not 
seen it can form any ade- 
quate idea of its grandeur, 
Here, for the first time, 
perhaps, the members of the 
party began to realize what 
was in for them, and 
what a privilege it was to 
travel through such scenes 


store 


under such comfortable and 
pleasant circumstances, 
The railroad to the top of 
Pike’s Peak yet 
open for the and 
consequently there could be 


was not 


season, 


no trip to the summit ; some 
of the party, however, mak- 
ing a 
such 


point of examining 
parts of the road as 
were accessible. 

Taking dinner at the Barker and the Cliff 
hotels, the party again took the train, and 
at8p.,M.of the 8th left for Cafion City, 
having made up for the delay in leaving 
Chicago, and for the subsequent delays, by 
making the stop at Manitou one day instead 
of two. Pueblo, a most interesting city to 
the engineer, on account of its copper, lead, 
silver and gold smelters, iron and steel works, 
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was passed late in the evening, the train 
arriving at Cafion City, the entrance to the 
Royal Gorge, at 12 midnight, where it stood 
until the morning of the 9th, when the trip 
through the Royal Gorge was begun, the 
weather clearing by the time the gorge was 
fairly entered, so that its rocky cliffs were 
properly illumined. 

Considerable disappointment was felt at 
finding no open or ‘‘ observation cars,” such 
as are usually attached to tourists’ trains in 
passing through, but in lieu of this the train 
was stopped at the most interesting point— 
the Suspended Bridge, where vertical walls 
of rock rise above the track on either side, to 
nearly half a mile in height, and where the 
party alighted, gazed, took photographs with 
hand and 
other in the 
describe 


numberless varieties of cameras, 
search for ad- 
the 


grandeur and sublime magnificence of the 


vied with each 
jectives to properly solemn 
scene. 

Walking across the bridge to the train, we 
again proceeded, and soon were in sight of 
the snow-covered, cloud-capped, yet 
illumined Sangre de Cristo range, rising to the 
magnificent height of 14,000 feet. 


sun- 


Salida, Colorado, which lies at the base of 
these mountains, was reached at noon, and 


the afternoon was spent in a trip up Marshall 


Pass. Few trips by rail can be more inter- 
esting. The road is three-foot gauge and 


winds up the mountain sides, doubling and 
returning upon itself continually in order to 
keep the grade down to a uniform one of 
215 feet to the mile, which, except for the 
from Salida, is the uni- 
form grade, the road being a succession of 


first few miles out 


reverse curves, mostly of very short radius, 
I had the pleasure of 
riding on this trip with the engineer, Mr. W. 
D. Yates, whose skill and intelligent hand- 
ling of the engine and train I greatly ad- 
mired. narrow 
there was really nothing small about the ma- 
chine except the and the drivers, 
which latter had been originally 36’, but 
were then 34. All the rest of the engine, 
the boiler, cylinders, etc., were as large as 
the ordinary standard 
as it may easily be imagined it must have 
been to pull four loaded coaches 26 miles up 
For a good part of the way 


down to 24 degrees. 


Though a gauge engine, 


gauge 


gauge locomotive, 


such a grade. 
two portions of the track could be seen one 
above the other, and at one point three differ- 
ent portions could be seen ahead of the en- 
gine, each being far above the other, while 
by looking back we could frequently see 
stretches of track over which we had just 
passed that were so far below us as readily 
to produce dizziness while looking. 

Steam, and plenty of it, was used all the 
way up, but coming down none except for 
the air-pump, the motion of the train being 
controlled—and kept very uniform too—by 
manipulating the brake valve. 

Messrs. Hibbard, Hutton and Lewis served 
as ornaments for front end of the locomotive 
in descending, and when near the foot of the 
mountain, upon a tangent which permitted a 
somewhat accelerated speed, a calf, stepping 
onto the track in front of the locomotive and 
frisking along, made it seem for a moment 
be rather 
more intimately mixed up than would have 
been desirable. 


as though men and calf might 


The engineer, however, had 
his train under control, and assured himself 
that all was right before easing up onthe 
brakes, that 
‘might 
the 


remarking to me as he did so 
he did not care to strike the calf, as it 
spoil that fellow’s whiskers on front 
end,” 

The man with the whiskers freely acknowl- 
edged afterwards that the inclination at that 
time was to shrink back into the smoke box. 

At the top of the pass near the summit of 
Mount Ouray snowballing was indulged in, 
banks of snow ten feet high being found 
here, though in the valley below it was warm 
and pleasant. Here we were upon the ridge 
pole of the continent, and, looking one way, 
saw snow, which melting was to flow to the 
Pacific, while upon the other hand was that 
which was to help swell the Mississippi, and 
the Gulf of Mexico and the At- 


so reach 
lantic. 
Returning to Salida, the train stood there 








until 12 midnight, some of the party attend- 
ing a concert given by the Glee Club of the 
Colorado State University, which is located 
at Boulder. At the conclusion of the concert 
the members of the club were entertained in 
the composite car of the train, and in return 
rendered some songs and gave a serenade. 


The early morning found us at the top of 
Tennessee Pass, again in the midst of snow, 
and by seven o’clock we had crossed the di- 
viding line of the continent and were de- 
scending the Pacific slope. And the descent 
through the Eagle River and Grand River 
Cafions to Glenwood Spriags was a scene of 
Every car step and plat- 
form upon the train was fully occupied, and 
as one splendid view after the other revealed 
itself, it was generally voted that if the Royal 
Gorge had been indescribably grand this was 


amazing grandeur. 


still more nobly grand, and many of the 
most steady-going and matter-of-fact en- 
gineers were observed to grow almost rap- 


turously enthusiastic over it. The cliffs are 
of tremendous height, and are in many fan- 
tastic shapes, their bright red color in many 
places still further adding to their attractions. 
Numerous mining camps and paraphernalia 
are scattered among them, the ore being low- 
ered to the track in most cases by wire ropes 
and small cars running oninclined railways. 


Glenwood Springs was reached about 10.30 
A, M., and there was a stop here of three and 
a half hours, to give opportunity fora walk 
about the place and the enjoyment of its 

The elevation of 
he place is about 5,200 feet, though, judging 


famous hot spring baths. 


by its surroundings, it would be thought to 
have what might be called a negative eleva- 
tion. It is surrounded by high mountains, 
which at this time were covered with glisten- 
ing snow, yet ina large swimming pool out 
filled with water which was a 
mixture of hot and cold from two contiguous 
the resultant being 
about 90°, a large portion of the party en- 


doors, and 


springs, temperature 
joyed a plunge and a swim, the bathing 
establishment of which this pool forms a 
part being one of the finest in the country— 
built at a cost of about $100,000, this outlay 
not representing mere size of the building, 
but elegance and luxury of a high order. 


Leaving Glenwood Springs at 2P.M., we 
proceeded, stillon the Denver & Rio Grande 
R. R., through more picturesque country—an- 
other section of the Grand River Canion—to 
Grand Junction, Colorado, where the road 
with the Rio Grande Western—a 
standard gauge road—and also with the Gun- 
Here at the 
station some of the excursionists were interest- 


connects 
nison or narrow gauge division, 


ed in seeing for the first time a narrow gauge 
Pullman sleeper—a thing which many did not 
know had an existence. 

About 20 miles west of Grand Junction, the 
boundary line between Colorado and Utah— 


marked in white on the rock cliffs—was 
crossed, and we were in the land of the 
Latter Day Saints. 

Passing through some very picturesque 


scenery in the early evening, the train was 
laid up at midnight until 5 a. vw. of the 11th, 


when, soon after starting, the summit of 
the Wahsatch Range of Mountains was 


reached at Soldier Summit. 

From Soldier Pass, the grade, descending to 
feet to 
the mile, or slightly more than 4.1 per cent. 
This is said to be the heaviest grade on standard 


the west, for the first six miles is 217 


gauge, and with our heavy train it was inter- 
esting to note the smoothness and apparent 
ease with which the train was handled by the 
men, who, from their familiarity with air- 
brake matters, might be called expert pneu- 
matic engineers, 

the summit is a 
safety switch, which, as a safeguard against 


A short distance west of 


runaway trains, seems to be very efticient and 
is certainly ingenious. This switch always 
stands open at the approach of a descending 
train, and there is a man in charge of it, who 
never closes it until the train is stopped still 
by the engineer, Thus a positive assurance 
is given that the train is under control and 
can be stopped by the application of the air- 


brakes, If it should happen that the engineer 
for any reason could not stop the train before 
reaching the switch, the only result would be 
that he would run into a short spur rising 
abruptly into the mountain at such a grade 
that stopping would be easier than running 
ahead, and then whatever defects might ex- 
ist in the brake apparatus could be remedied. 
The road crosses the mountains here at an 
elevation of 7,465 feet, and the total descent 
to Salt Lake City, where we arrived at 10 
A. M., is about 3,200 feet. 


Every American who has not seen Salt 
Lake City wants to see it. So much has been 
written of it, true and untrue, that one’s 
curiosity is naturally aroused concerning it ; 
and, immediately upon arrival, the party, 
divided into numerous sub-parties, started 
out in electric cars, carriages or on foot, as 
inclination prompted, to ‘‘do the town.” 

Naturally, the Mormon Tabernacle, with its 
mammoth arched roof, 250 by 150 feet and 90 
feet high at the center, its wonderful acoustic 
properties and great organ ; the uncompleted 
Temple; the Tithing Offices of the Mormon 
Church within their walled inclosure ; the 
former residences of Brigham Young, where 
a portion of his family still resides—all this 
naturally attracted most attention, and the 
forenoon was spent in ¢xamining them, and 
in viewing and photographing the snow- 
capped mountains which almost surround 
the city. 


After lunch in the dining car an excursion 
party was made up, consisting of about all 
the excursionists, for the Great Salt Lake, 18 
miles away to the west. The trip was made 
over a narrow gauge division of the Union 
Pacific system, an incident of the trip being 
the bad heating of all four boxes of a truck 
on one of the coaches, the explanation given 
by the trainmen being the, to them, perfectly 
satisfactory one that the car was just out of 
the repair shops and the wheels and axles of 
that truck were 
these journals, as stenciled upon the truck 
frame, were 32'x64". Nota trainman knew 
anything of the weight of the car, but it is safe 
to say that the pressure on the journals could 
not have much exceeded 100 pounds per square 
inch, certainly not an excessive amount, 
or one which should make it difficult to secure 
good runnipg new journals. All we could 
do, however, was to wonder why railroads 
do not more generally put a little more ex- 
pense into car wheel journals, provide them 
with somewhat better oil, and save the steam 
required to heat and wear them to a bearing, 
as well as the expense of delays and repairs, 
while in this case the trainmen, under the di- 
rection of the trainmaster, who happened to 


new. The dimensions of 


be aboard, exchanged the disabled coach for 
one taken from a passing regular train, going 
towards the city. 

Upon arrival at Garfield Beach, which is 
at the southern extremity of the lake, and is 
a popular summer resort for the people of 
Salt Lake City, the party alighted and spent 
an hour or so in gathering peculiar stones as 
mementoes, and in tasting the water to test 
its saline qualities. No shells were gathered, 
however, because there are none there. 

The weather was bright and clear, and 
some very peculiar atmospheric effects were 
seen—islands which fifteen 
miles away seeming to be only about two, 
while the 
above 


were actually 


more distant ones seemed to be 
the the horizon, and 
suspended between the water and sky. 

Some very desolate pen pictures of the 
Great Salt Lake have been drawn by writers 
who have visited it, and many of the party 


expected to see a 


raised line of 


lifeless, desolate and un- 
handsome body of water, surrounded by a 
flat and monotonous shore, upon which life 
could scarcely, if at all, be sustained. What 
we really saw was a beautiful sheet of water, 
gently ruffled by a northern breeze, and 
glistening in the sunlight shining upon it 
through an atmosphere of surpassing clear- 
hess, 

The season was yet too early for the place 
to be used as a pleasure resort, but it was 
evident from what could be seen, and from 
what Mr. Wm. J. Silver, a resident member 





of the society, told us, that the place in sum- 


mer was a most delightful one. The }.th 
houses and pavilion here are probably i 
excelled upon the Atlantic coast, and (ey 
tainly I have seen no such excellent 
houses anywhere, even at the most fan 
of the Atlantic coast resorts. 

The water of the lake now contai: 
gallon of salt to six gallons of water; {,) 
merly, a gallon of salt was obtained from 
gallons of water, the decrease of salt ly 
attributed to the fact that the lake is ri: 
slowly, and now covers a considerably gr 
area than formerly. 

Shell rowing is indulged in here, 
larger boats are not much used, because 
season during which they can be used js 
short, and it is difficult to care for th, 
during the winter, owing to the lack of 4 
harbor. Some steamboats have been placed 
upon the lake, Mr. Silver having put th 
gines into the first and largest of these, 
they did not pay, for the reasons alread) 
ferred to, and are now dismantled. Fi 
storms sometimes sweep over the lake, 
waves running ten feet or more high. 

Bathing here differs from all other bat), 
ing, in the fact that it is impossible for | 
to sink below the surface of the water, «1 
after coming out, it is absolutely necess 
to wash off in fresh water, or great disco; 
fort results from the superdermic deposit 
salt. On this account, fresh water is on | 
in all the dressing rooms and, strange 
say, this is derived from wells which 
driven under the salt water of the lake. 


The special train was stopped during 
day alongside of the roundhouse and shojs 
of the Rio Grande Western road; and { 
lowing my natural inclination, I embraced 
an opportunity to explore them, being very 
kindly welcomed by Mr. J. Lb. Dailey, | 
master mechanic, and Mr. C. M. Dunlap, thi 
foreman of the machine shop. They are 
caring for 71 engines in service here, ani 
have excellently cared for shops and equi) 
ment, the tools, shops and yards about the: 
being models of neatness and cleanliness. 

The tools are for the most part well select 
ed, but, as is the case with most railro 
shops, the equipment is not in every respect 
just what it should be, their best wheel lat! 
being a Sellers which was made for narro\ 
gauge work and has been extended for broad 
gauge, but is nevertheless bragged on as | 
ing an excellent tool, while they bore car anid 
truck wheels on a 50” Niles boring and tur: 
ing mill. 

They had just started in use a vertical h) 
draulic press designed and built here, which 
they use for pressing in rod bushings, driv- 
ing box brasses, etc., and for straightening 
bent rods, the available pressure being 100 
tons. The machine consists essentially of 
very heavy planed bed-plate from which ris 


two standards carrying a cross-bar, in thi 





center of which is placed the cylinder and 
ram. All the valves are in a brass case which 
bolts to the side of the cylinder. ‘The ran 
counterbalanced by weights placed below t 
flcor. 
rod bushings, and it seemed very handy a 


I saw the machine in use, pressing 


efficient. 

The boiler and engine rooms are especia| 
noticeable for the 
new ones built in these shops and splendid 
fitted up. 

The most inefficient thing which I notic: 
here was a machine in the, blacksmith sh: 
used for grinding the treads of chilled « 
There is considerable of this we 


neatness, boilers bei! 


wheels. 
to do here, especially for foreign cars, t! 
wheels of which frequently become flatt«:| 
while on this road, and the cheapest way 
making repairs is by grinding. The machin 





however, is entirely too light, and is operat: 
| by feeding the 2x1} 
into the face of the car wheels, first on a lil 
| with the flat until it is ground out, and the 
| over the rest of the tread until complet 
the spring of the rests, of which there 
plenty, keeping the wheels in contact and 
| work after a fashion until the proper dia! 
eter is reached, assisted by an occasional }: 
of the cross-feed screw by the attendant. 
As in all other railroad shops in this s¢ 
tion, air-brakes receive a large share of att: 
tion, and at the end of the air-brake machi 


corundum whe 
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ist’s bench there is erected a complete air- 
brake apparatus, including some sections of | appealed against the decision. Meanwhile 
valves by which their operation may be ob. | the men go on working overtime peacefully 
served by engineers, firemen, or others who | and contentedly as usual.—Hrening Lost. 
may Wish to study the mechanism. —_—_—_—__+<-—_— 

Here the kindly offices of Frazer & Chal- 
mers, Who have a machinery depot in Salt 
Lake, still followed us, and in this instance 
were manifested by sending to the train a 
Jarge lot of cut flowers with which, along 
withthe wild prairie flowers previously gath- 
ered, the cars and the ladies were decorated 
aud perfumed. 


One at least—we believe two—bills are be- 
fore Congress to grant substantially the same 


Leaving Salt Lake in the early evening, 
Ogden was soon reached,where watches were 
for the third time set back an hour, and 
morning found us among the sage brush of 
Nevada. 

At Carlin about 10.30 A. M. of the 12th a 
stop was made to change engines and for a 
supply of water for the cars. Here, near the 
station, a number of Piute Indians were 
seen—bucks, squaws and one papoose, all 
gayly dressed and painted in all the colors of 
the rainbow. These Indians are supersti- 
tious with regard to being photographed, 
and can see and recognize a hand camera in- 
stantly and at any distance within photo- 
graphing range. This fact, in connection 
with the further fact that the camera fiends 
on the train were determined not to let an 
opportunity escape them, caused much fun 
for the party, the c. f.’s being determined 
to “‘snap” the Indians, and the Piutes being 














equally determined not to be snapped, and 

covering their faces or hiding behind a post | et IL 

at every approach of ac. f., even though the ——/ —y 
latter adopted the subterfuge of carrying his J 





Front elevation of Coping Attachment 
Showing section of beam in position 


black box concealed behind his back, and 
put on his most innocent and disinterested 
expression of countenance. With especial 
care was the papoose guarded against the 
evil spirit of the camera, and only by re- 
peated bribes could a fleeting glimpse of its 
features be obtained. 

A very amusing incident of the stop was 
the precipitate and undignified retreat of 
Mr. F. M. Power before the furious on- 
slaught of a squaw whom he had been at- 
empting to photograph, who, 
suddenly turning upon him 
with clubs, old tin 
pans or anything else that 
came handy, bombarded, 
routed and drove him in dis- 
order upon his reserves, who 
were howling with delight 
upon the station platform. 

F, J. M. 
en 

A curious phase of the labor 
question is reported from 
Paris, where an execution 
has been served upon the 
omnibus company by its men 
in the following circum- 
stances. A court decision 
was rendered forbidding tbe 
company to keep its men em- 
ployed for more than twelve 
hours a day, and in case the 
decree was not obeyed the 
penalty was fixed at 100 
francs a day, to be paid to the 
syndicate of the men. The 
company ignored the decree, 
and the men continued to 
work for the statutory twelve 
hours, and for certain hours 
in addition, Thereupon the 
syndicate communicated with 
the company, but no notice 
was taken of the communica 
tion. The men continued to 
work during the forbidden 
hours, and the company con- 
tinued to employ them. As 
the next step the syndicate 
claimed the penalty. But 
the company still pursued a 


Fig. 1. 





stones, 


course 


| ; 5 | 
masterly inactivity. It ignored the claim. | the Inman Company in the instance of the | 


Thereupon the syndicate became aggressive. | steamships City of New York and City of 
A sheriff’s man appeared at the bureau of | Paris. 

‘he company, and asked for the full amount 
of the penalty from the day of the decision, 
ind, the claim being ignored, seized tables, 
chairs, desks and office furniture. The de- 


——— <-> 


Out of 1,018 samples of wall paper the 


present in 389. 


AMERICAN 


-_ PU f 
Ries ~ Hg 


of | rights to other companies as were granted to | 


Massachusetts Board of Health found arsenic | 
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fense of the company is that they have Press for Architectural, Structural and 


General Plate Work. 

The punching press shown in the accom- 
panying illustration, while suitable for al- 
most all kinds of ordinary plate work, is so 
constructed that it is especially adapted to 
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Showing shape of Coped 
End of beam 
Fig. 3. 
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PREss FOR ARCHITECTURAL, STRUCTURAL AND GENERAL PLATE WORK. 


the needs of workers in architectural or 
structural iron work. The distance between 
the face of the plunger and the seat for the 
i die blocks 


| large-sized beams to be haudled therein with 


is sufficiently great to permit 
ease, and also to enable the use of the vari 
ous attachments needed in that class of work. 
} The machine will receive beams varying in 








size from four to twenty inches, and may be 
arranged to punch two holes at once if de- 
sired. As shown in the illustration, the press 
is arranged to punch holes along one flange 
of an I beam. 

For cutting coping connections in beams 
the attachment shown in the accompanying 
details is used, in which Fig. 1 is a front ele- 
In this attachment a block Bis se- 
cured in the usual manner to the plunger 
head; abutting this block B and fitted into 
sockets 


vation, 


proper receiving are two cutting 
bars, D D, which are constructed of steel, 
and are linked to the head A_ by the detach- 
able links C C, which serve to lift the cutter 
bars out after a cut has been made. The 
lower end of these cutter bars is received 
into a die #, the shearing edges of which are 
formed of two pieces of steel, #’ Figg The 
such length that their 
lower ends remain within the die at all times; 


cutter bars are of 


only the portion that does the cutting rises 
sulliciently to leave the die, thus enabling the 
The 
die block forms a guide for the cutters and 
holds them in position during the cut. If. it 
be desired to cope one edge only of the 
may be re- 


beam to be moved along lengthwise. 


beam, one of the cutter bars 
moved. 

The whole machine is built in a most sub- 
stantial manner, and is capable of the heavi- 
The main casting of 
the press extends below the floor, and all 


est work of this class. 


parts are calculated to equally resist the 
strains put upon them, The weight of the 
press without attachments is from 14,000 to 
15,000 pounds. The shaft is steel 7 inches 
in [diameter, It is built by Messrs. Hether 
ington & Berner, of Indianapolis, Ind., archi- 
tectural and structural iron workers and ma- 
chine constructors, who furnish the finished 
machines, or the castings and drawings only 
to those who may wish to do their own ma- 
chine work, 
te — 

The flume which conveys the water from 
the mountains to the reservoir at San Diego, 
Cal., is said, by those who know whereof 
they speak, to be the largest and longest 
thing of the kind in the world. Itis thirty- 
five miles long, and is com- 
posed almost wholly of red 
wood. In its course this 
monster flume crosses 315 
streams and canons on tres- 
tles, the longest of which is 
1,700 feet and 85 feet high. 


It is known as the Los 
Cochos trestle. The Sweet- 
water trestle, the second 


longest, is 1,200 feet long and 
85 feet high. The timbers 
used in them were put to- 
gether on the ground and 
raised to their present posi- 
tion by horse-power. 

Besides its many trestles 
this flume passes through 
eight tunnels, the longest of 
these being 2,100 feet in 
length. The tunnels are each 
6x6 feet in size with convex 
roofs. 

Building a water-tight box 
thirty-five miles long over 
fathomless chasms and 
through the hearts of moun 
tains is a gigantic undertak- 
ing which many believed 
could never be accomplished. 
The result has proved differ- 
ent,—St, Louis Republic. 

Z = ; 

According to recently pub- 
lished census figures it appears 
that two years ago the mer- 
cantile fleet of the United 
States consisted of 25,540 ves- 
sels, with a gross tonnage of 
7,633,676 tons. These vessels 
employed 106,000 to whom was 
paid as wages yearly $36,800,000. 

aa a 

A freight train consisting of thirty-five 

loaded cars has been hauled from Chicago to 


persons, 


Philadelphia in seventy hours, the run being 
with a 
change. 


made single locomotive without 
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Sixteen-inch Gun Lathe. 


The sixteen-inch gun lathe, of which we 
S. Govern 
been set up in the 

(Wasbington Navy 


give illustrations, built for the U. 
has recently 
department 


ment, 
ordnance 


Yard) by its designers and builders, Wm. | 


Sellers & Co., Incorporated, Philadelphia, Pa. 
It is the largest lathe built in this country, and 


probably the largest built inany country. It} 


is to be used for turning and boring the six- 
teen-inch breech-loading rifle guns, 


are expected to be in the course of construc- 


tion at an early date. This lathe is designed, 
especially, to permit the use of a broad, flat 
turning tool, fed at right angles to the axis 
of the gun, and consequently is provided 
with a very powerful feeding gear, and a 
quick traverse for moving the tool carriages | 
and the slide rests. 

The main bed is 73 feet 10% inches long, 9 
feet wide by 2 feet deep; this part is made 
in two sections bolted and keyed together. 
It has four ways, two of which carry the | 
tool carriages on one side, and the other two | 
serve to hold the steady rests and tail-stock | 
on the other side. The middle ways are | 
formed in one section of metal, with ‘| 
diagonal slot between them, as shown in 
Figs. 4 and 5, for clamp- 
ing bolts to hold the steady 
rests and tail-stock; this 
slot terminates at the end 
of the main bed. The 
narrower part or boring 
bed supports a boring 
bench ; it is 54 feet 5 inches 
long, 5 feet 2 inches wide 
by 2 feet deep ; it is made 
in two sections, bolted and 
keyed together, and the 





which 


By running the countershaft at 180 and 


at 216 revolutions per minute respectively, 
14 speeds of the face-plate are obtained, 
ranging practically by an exact geometrical 





The tool carriage consists of a saddle and 
a cross-slide, provided with a slide rest, ad- 
justable about a vertical axis, which carries 
two tool rests with independent cross ad- 


SIXTEEN-INCH GuN LATHE. 











whole bolted to the main 
bed. The main casting of 
the head-stock spreads over 


the whole width of the 


front way, on which the thrust of the cut is 
taken. The axis of the adjustable slide 
rest is one foot out of center toward the 
head-stock end, to bring the tool slides as 






































main bed, as shown in 
Fig. 3, and is rigidly con- 
tinuous between the bear- 
























































ings of the main spindle, 
thus making it enormously 
strong -for strains in all 
directions. 

The main spindle, back 
gear spindle, and the cone 
spindle in the head-stock 
are of forged steel, and run 
in solid bronze bushings 
carefully fitted to the head 
stock and caps, and firmly 
elamped by the latter. 
The front bearing of the 























main spindle is 20 inches 
diameter, 32 inches long ; 
its rear bearing is 14 inches 
diameter, 24 inches long ; 
distance between centers 
of bearing, 6 feet 9 inches. 
The face-plate fits tight on 
the nose of this spindle, 
and is further secured to 
a collar on the same by 












































ae =, ya = — ow 
mTOR kN 











| ee 


Racer SN “| 








Fig. 2. 








Fig. 1. 














large tight-fitting steel 


bolts. 























The front bearing of the 
cone spindle is 9 inches diameter, 19 inches 
long ; the rear bearing, 63 inches diameter, 
14 inches long. The cone pinion, of tough | 
bronze, has a projecting hub, with a flanged | 
collar, which is connected with the cone by 
a breaking pin. The cone is carried by a| 
sleeve on its spindle. The cone has seven 
steps for an 8-inch double-belt, ranging from 
20 for the smallest diameter to 60 inches for 
the largest. 

The face-plate pinion has fifteen teeth, 4 
inches pitch, and 104 inches face, and is 
keyed to its shaft. The back gear shaft is 
above and behind the cone; it has a front 
bearing 6 inches diameter, 19 inches long, 
and a rear bearing 6 inches diameter and 14 | 
inches long. 

The cast-steel face-plate is provided with 
four adjustable jaws, and a gear wheel having 
75 teeth, 4 inches pitch and 104 inches face, 


f PLY 2 
Sis 





Fig. 3. 





The ways for the jaws serve as braces progression from 0.4 to 4.3 revolutions per 
between the exterior and interior rings of | minute, with a safe cutting pressure of 
the face-plate, making it exceptionally strong. | 140,000 pounds on a 50 inch diameter, and 
Height of center over surfaces of bed, 4 feet. | on the lowest speed. 
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justment. The saddle slides directly on the | close as possible to the face-plate. The 
two front ways of the main bed, and is held | saddle is fed and also run rapidly along 
down to both of them by inside shoes, and|the bed by a long nut revolving on a 
it is guided for a length of 9 feet by the | 6-inch steel screw, fixed at one end in the 
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t is head-stock, and at the other in the far end simultaneously and changing their relative 
lide of the main bed. This nut receives its feed amounts, the following tapers may be obtained 
the motion from a square feed shaft along the by change of gears furnished with the lathe. 


(1 or 10) in 20, 24, 28, 30, 34, 35, 36, 38, 40, 
45, 48, 50, 54, 55, 58, 60, 64, 70, 75, 80, and 
(1 or 10) in twice the above values. 


ped, driven from constant gears on the head- 
stock, and its quick traverse from a similar 
shaft driven at a constant speed by a pulley 


WILLIAM SELLERS & CO 
PUILADELPRIA No 1087 











inches, varying by .25 inch; also .75 inch, .85 


inch, .95 inch and 1.35 inches. 

For screw cuttiog, the carriage is intended 
to be run back by a quick traverse after each 
cut, and an indicator is provided to show the 
proper time for throwing the screw cutting 





SIXTEEN-INCH GUN LATHE. 
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hundredths of an inch,and thus provide for all 
For turning, all the 
feeding movements of all the slide rests are 


practical requirements, 


also operated by the quick traverse, so that, 
whatever feed is being used, the tool can be 
run back to its starting point by a quick 


pnt rrr! 
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at head-stock end of the bed, which gives a 
traverse controlled by hand of 20 feet per 


minute to the tool carriage. By this con 





struction, the quick traverse on one carriage 
can be instantly operated in either direction 
as soon as the feeding clutch is disengaged, 
and without disturbing the other carriage, 
Whether this be screw cutting or turning. | 
As two carriages are provided with this | 


Fig. 5. 





lathe, their individual traverse is necessarily | 
: Ki reduced in consequence, but it is sufficient 
cither for work at the face-plate in one di- 
Fe rection, or for screw cutting and facing in 
the other. Ample clearance is provided at / 

the foot of the lathe, between the muzzle of , 
Swing } 


= 


the longest gun and the tool-post. 








a over carriage, 70 inches in diameter. 
All changes for feeds and screw cutting are 
made on the saddle, thus making the two tool | = ae —y 

















carriages entirely independent of each other in | 


all their movements. The cross-slide is fed | 


e % 
a4 2 . . . . 7 . . 
: motion from the square steel shaft in the bed. | varying by .01 inch ; from .1 inch to 1 inch 


By feeding the cross-slide and the saddle! varying by .1 inch, and from 1 
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of more than one thread. 


inch to3 be used to advantage for pitches varying by 
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traverse, Operating through a friction clutch 
controlled by the operator. 

The rapid traverse lever and the longi- 
tudinal feed interlocked that 
they cannot be thrown in simultaneously, 


levers are so 
The safe feeding pressure for longitudinal 
| traverse is estimated at 82,300 pounds for a 
| feed of 3 inches or less. The cross-feed varies 
from 33,000 pounds for 38-inch pitch to 100,- 
The feed for top 
slide varies from 25,000 pounds for 38-inch 


000 pounds for fine feeds, 





| pitch to 35,000 pounds for 2-inch pitch or 


| less. All the permanent feed gears are large, 


and carried on stiff shafts between ample 
bearings, the change gears only are overhung 


and all arranged to distribute the pressures 


soas to insure durability and easy running, 


The two square shafts, and the long feed 
screw in the bed, are supported at proper in- 


|tervals by tumbler bearings provided with 


The following longitudinal feeds of saddle clutch into gear; this indicator can also be used | caps, and all are automatically opened and 
by a 8 inch steel screw which also receives its | may be obtained : From .02 inch to .1 inch, for spacing the threads when cutting screws | closed by the tool carriage as it passes by, 
The indicator can | 


Four steady rests are provided to take in 


respectively 61 inches, 54 inches, 40 and 27 
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inches. The frame consists, as shown in Fig. 
4, of a lower half botted by the diagonal slot 
to the bed and clamped to the back of the 
bed by ashoe. This part of the frame carries 
the lower jaw and embraces the horizontal 
adjustable jaw back of the lathe center. The 
upper half of the frame fits over this jaw and 
is bolted securely to the lower half by 
heavy steel bolts. It carries at its extremity 
another adjustable jaw at an angle of 20 de 
The lower jaw is 
adjustable at the same angle, and thus the 


grees to the perpendicular. 


jaws of the steady rest embrace an arc of 220 
degrees plus the length of one block in de- 
grees, 

The traverse of the steady rests is accom- 
plished by coupling to a bar on the tool 
carriage, Which serves either to push or pull 
them, as required. The used 
also to move the tail stock on the turning 
When not in this bar is un- 
shipped, to permit the tool carriage to pass 
the rests. 

The tail-stock shown in Fig. 5 rests upon 
two ways at back of bed, and is bolted to 


same bar is 


lathes. use, 


the diagonal slot by six 24-inch steel bolts, 
with long T-shaped heads. It is provided 
with a steel spindle, 14 inches diameter, and 
The spindle 
is conveniently adjustable from the front 
end of tail-stock, and is capable of being 
clamped firmly in its bearing. (By removing 
the spindle and thrust block, the tail-stock 
may be used, if desired, as a boring bar 
support.) The tail-stock is entirely clear of 
the ways upon which the carriage moves, so 
that the carriage may be run entirely past it, 
This construction enables the 


a steel center 8 inches diameter. 


if desired. 
tail-stock to have its base project forward 
under the center, avoiding all oversetting 
tendency, and enables the tool carriage to 
face off the end of the gun with the mini- 
mum projection of the tail-stock spindle. 
The boring bench shown in Figs. 1 and 
2 is made in two sections, and is adjustable 
on the bed by power acting through a re 
volving nut on the 6-inch steel screw in the 
main bed. It is clamped to the outside of 
its bed by shoes. All the mechanism re- 
quired for moving the boring bench, for 
boring feeds, and for quick traverse of bor- 
ing bar, is bo.ted to the front side of boring 
bench, at the end nearest the face-plate, its 
framework being also supported by the two 
front shears of the main bed, and. sliding 
This 
mechanism is driven by the feed and quick 
bed, so that no 


upon them when the bench is moved. 


traverse shafts in the main 
motive power, shafting or counters are re- 
quired, except at the head of the lathe, 

The boring bar is supported by a capped 
and bushed fixed rest at the front end of 
bench, by a slide in which it is held and cen- 
tered at the rear end, and by two interme- 
diate supports traveling with the slide at pro- 
portional rates of speed. 

The rear end slide carries a gear wheel 30 
inches in diameter, whose axis coincides with 
that of the boring bar; this gear wheel has 
30 teeth and is driven through a friction 
clutch from the square shaft for quick trav- 
erse in the main bed. 

The boring bar is attached to this gear 
wheel, and chapge gears are provided, so that 
the boring bar can be rotated in the opposite 
direction to that of the gun and at any speed 
that may be desired, whereby the rate of bor- 
ing is rendered independent of that of turn- 
ing. 

The slide or driving head is provided witha 
fixed nut on a five-inch feed screw in the 
boring bench. 
slow motion for feed and quick motion for 
bar traverse through a short gear shaft con- 
necting it with the proper train of gears on 


This screw receives both 


the side of the boring bench. 

All feeds provided in the tool carriage are 
given on the boring bench, And in addition, 
by means of an extra back gear, each of 
these feeds can be divided by ten. In this 
way a much wider range of feeds is given 
for boring and screw cutting. 

The change gears are the same for both 
tool carriage and boring bench, any given 
arrangement of them producing the same 
feed in either case, with same back gear. 

lhe boring bar carriers are provided with 
side extensions upon which the bar can be 


lathe for the 
examinations of 


of the axis of the 
convenient 
of the guns. 

Three 14-inch gun lathes without the bor- 
ing arrangement are now in the course of 
construction in the shops of William Sellers 
& Co., Incorporated, and three 14-inch gun 
lathes with the boring arrangement are in 
the course of construction in the shops of 
Bement, Miles & Co., Philadelphia, this latter 
firm having already delivered and erected one 
such lathe in the Washington Navy Yard. 
All these lathes are being built from the de- 
signs of Wm. Sellers & Co., Incorporated. 

On account of the size of the illustration, 
we were compelled to let the longitudinal 
views extend across two pages, but the illus- 
trations are so arranged that by folding one 
of the pages they can be made continuous. 

me 
A New Automatic Knife Grinder. 


rolled out 


more the bores 





We illustrate herewith a new automatic 
machine for grinding long knives such as are 
used on wood planers, paper cutters, ete. It 
belongs to that class of knife grinders which 
varry a cup-shaped emery wheel, but there 
are several new features about it, the most 
important, perhaps, being its adjustability 





for-flat or concave grinding. 





AUTOMATIC 


A NEw 


The slide or bed, by slacking one bolt, can 
be set at different angles before the wheel, 
which allows the knife to be ground a flat 
bevel or any desired concave. The emery 
wheel is made flat on its cup face, excepting 
the outer corner, which is rounded off, If the 
bed be set at a right angle to the emery 
wheel spindle, the knife will traverse back 
and forth against the flat face of wheel, and | 
the knife will be ground a flat bevel; if, how- | 
ever, the bed be set at any other angle, the | 
round edge of the wheel will do the grinding 
and a bevel be the result. This 
feature will be appreciatcd by those who pre- | 
fera flat stout edge for rough work, and a 
thin concave edge for fine work. 

In the illustration the bed is shown set at 
the full limit for concave grinding, equal to | 
the are of a 16" circle. 

The shifting of the belts that drive the bed | 
back and forth is accomplished by a very | 
simple arrangement of two belt cranks, one | 
above and one below, connected: by a rod with 
ball joints at either end. The lower crank | 
is connected to the shifting rod, and the upper | 
one exterds up through the top of the base | 
and is acted upon by adjustable dogs, when 
the bed has traveled the required distance. 

The arrangement is such that the bed ‘ate 
be adjusted at different angles without affect- | 
ing the belt-shifting operation; in fact, the bed | 


concave 











The saddle that carries the knife-holding 
bar is laid on the bed without gibs, as the bed 
is sufficiently long to allow of necessary travel 
without danger of the saddle falling off. 

Altogether this machine seems to be simple 
and effective. It ismade by Saml. C. Rogers 
& Co., Buffalo, N. Y. 

——_. po —_—_—_ 
LETTERS FROM PRACTICAL MEN, 


Grinding Lawn Mowers, 
Editor American Machinist : 

W. H. can grind his machine by taking off 
the driving wheels and placing the machine 
between th® centers of a speed lathe, running 
a fair speed and running machine same way 
By putting oil and emery 
on as it revolves, and adjusting the straight 
blade, he will make a satisfactory job in a 
short time. Cis. LEISSING. 


as when in use. 





nditor American Machinist : 

In answer to Question 185, if W. H. will 
put a crank or handle on the driving wheel 
of his lawn mower and block the ratchet so 
he can turn the machine backwards, he can 
do a good job of grinding by using emery 
and oil on the knives and setting up the 
lower knife by the adjusting screws as the 
knives grind down. 





’ KNIFE GRINDER. 


Turn backward while grinding, and test 
by cutting wet tissue paper. The blades 
should cut evenly the whole length. 

W. H. Suipeier. 
To Convey Molding Sand, 
Editor American Machinist : 

I have read J. A. L.’s inquiry about 
conveying molding sand from machines to 
hopper for re-use, in issue of May 5, and as I 
happen to be working near a coal storage 
plant [ thought that something after the 
plan for conveying coal might suit his pur- 
pose. It will be necessary for me to explain 
the general plan of operation, so that he may 
better judge if a part may not be applied to 
his case. 


First, the coal is dumped from the cars 


}into a hole where a sprocket wheel works, 


around which an endless chain with steel 
scrapers or drags works. On top of a 
derrick about seventy feet high another 
wheel similar to the above is fixed, which 
also engages the chain. Thissystem, being 
driven by suitable gearing, elevates the coal, 
leaving it in a conical pile in the yard. 
When it is required to use from this pile for 
coaling the engines, another endless chain 
with scrapers running horizonally close to 
the ground, the scrapers projecting at right 
angles to chain, drags the coal from the foot 


can be swung while the machine isin motion, | of the pile to another pit, where other chain 


scrapers drag it up on steel plates incline, 
tothe hopper, where, by raising slide doors 
just enough is allowed to escape to fill a lo 
comotive tank, the arrangement being som, 

what after the manner a charge of shot is 
taken from a common pouch. 

Should this suit J. A. L., if he will write 
to me (my address may be obtained at you, 
office), I shall be pleased to send him 4 
sketch and any other particulars concerni 
it that he may desire. Wo. NEwron 


Are American Engineers and Builder. 
Boastful ? 
Editor American Machinist : 

To continue this subject, I suppose mx 
|of the readers of the AMERICAN MACHIN| 
have seen Mr. John Bourne’s ‘* Catechism « 
the Sieam Engine,” published in 1864, al: 
his Hand-book of the Steam Engine of 1865 
and his largest work, ‘‘A Treatise of th 
Steam Engine,” in 1868. 

The catechism speaks of two American 
automatic cut-off steam engines, viz., tlic 
George H. Corliss and the William Wright 
or Woodruff & Beach engines. 

He says: ‘‘ Of this class of engines, those 
manufactured by the Corliss Steam Engin 
Company, of Providence, R. I., are perhaj)s 
the widest known, not only for their ex 
tensive introduction, but also from having 
by long and_ successful litigation estalh 
lished the claims of the patentee, Mr. Geo 
H. Corliss.” 

He then describes the well-known com 
pound eccentric and concentric cam, in 
vented in 1852 and 1853 by William Wrighi 
(then of Ilartford, Conn.), now of New 
burgh, N. Y., and used by Messrs. Wood 
ruff & Beach, of Hartford, Conn., for many 
years. 

After describing and illustrating these 
two valve motions, Mr. Bourne says: “ I' 
is unnecessary to insist on the great econ 
omy attained by using steam with a well 
regulated cut off, for practical men know 
now that the essential points of excellence 
in the steam engine are a good boiler which 
generates the greatest quantity of steam 
for the least consumption of fuel; and 
secondly, a reliable cut off which uses th 
steam to the best advantage by admitting 
the proper quantity for the work required.” 

About fifteen years ago I asked an Eng 
lish engine builder who was visiting this 
country if he knew what Mr. Bourne meant 
by the closing clause in the above quota 
tion. This builder at once answered that 
Mr. Bourne, and nearly all of the builders 
and engineers in Europe, placed very little, 
if wny, value on any releasing cut-off mo 
tion controlled by the governor. He said 
the gain or saving in fuel was more than 
counterbalanced by repairs, and that our 
engines were speeded much too high for 
economy, as 400 feet piston speed was the 
limit. 

I have Mr. D. K. Clark’s latest extensive 
work, entitled ‘‘The Steam Engine,” and 
am utterly amazed at the extremely meager 
amount of space allotted to American auto 
matic steam engines. In vol. 3, page 40, Mr 
Clark very strongly intimates that Mr. Watt 
invented the whole Corliss valve gear, but 
he does not furnish us with the date of Mr 
Watt’s patent, nor does he mention any 
particular engine in Mr. Watt’s time that 
was fitted with this gear. Mr. Clark also 
says that Mr. Sickles perfected the liberating 
valve gear and dash-pot in 1841. Mr. Fred 
erick Sickles, of New York, applied a 
liberating motion adjustable by hand only, 
and connected to a water or oil dash-pot 
about the years 1842 and 1843. The motion 
at that time was not perfected, and it was 
not perfected until about the years 1851 to 
1855. Mr. Corliss was working on his trip 
and dash-pot motion in 1847, and perfected 
it in most of the details in 1848 and 1849, 
and the first model ever made of the motion 
was automatically regulated by the direct 
action of the governor. 

Mr. Sickles was interested in marine en- 
gines to a large extent, and he was not 
looking for the automatic action of a gover- 
nor. Mr. Sickles’ dash-pot was at first a 
simple water or oil cylinder, but later on 





it was developed into an elaborate but well- 
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made appliance. This dash-pot seated its 
plunger on oil or water that was passed by 
the falling of the plunger into the receiver, 
where it was again ready for use. 

Mr. Corliss had not used his air dash-pot 
jong before he found that he could dispense 
with weights and springs, and rely on the 
partial vacuum formed in the pot to almost 
instantly close the valves, and also to arrest 
the fall of the valve just beyond the closing 


ont. 


Mr. Clark says that all of the best engine 
builders in England close their Corliss en- 
gine valves by coil springs (which he illus- 
trates) placed in the dash-pots and above 
the plungers; so, as I understand it, they 
have not yet learned how to build a Corliss 
engine in England. 

I}o we boast more than our English friends? 
I will in answer here append a few words 
gleaned from an English publication, the 
Mechanics’ Magazine, London, covering dates 
from July to December, 1851. This letter, 
dated at 104 Wardour street, London, Octo- 
ber, 1851, runs.as follows: 


‘Srr—A great deal has been said lately 
respecting the claims of Mr. Colt to the 
invention of the revolving pistol; it will 
perhaps throw a further light upon the 
subject when we state that, in the year 
1822, between the months of February and 
September, we made the barrels of 200 mus- 
kets and 200 pistols upon precisely the same 
principle as those exhibited by Mr. Colt, 
fora gentleman named Collier, of Fountain 
Court Strand, upon which occasion the 
lubricating fluid now so universally used 
by engineers, viz., soap and water, was first 
introduced by us ; ove of these very barrels 
was, we are informed, exhibited in the Eng 
lish firearm department of the exhibition. 
We have one also in our possession, and can 
easily prove our assertion by our books, 
which we shall be happy to show to any 
gentleman upon application, se that the 
matter may be set at rest as to Mr. Colt 
being the original inventor. 

We are, sir, your obedient servants, 

JOHN Evans & Sons, 
London.” 


Of course this cooked the goose for Col. 
Samuel Colt; but he continued to make 
pistols in England as well as America all 
the same. 

One more letter from the same magazine— 
this time from Mr. Thomas Prosser, of New 
York, Oct. 22, 1851. 

‘*Sir—I have observed in a scientific jour- 
nal of this month, a notice of the Swedish 
steamer Berzelius,in which the editor gravely 
observes: ‘The boilers are tubular, and the 
tubes are fitted in the tube plates in rather 
a peculiar way. In addition to the ends 
being upset into a countersink, the tubes 
are slightly enlarged just behind the tube 
plate by a suitable tool after they have been 
tixed in the ordinary way.’ Now, sir, with 
the exception of the ‘ ordinary way,’ tubes 
are fitted in the tube plates in no other than 
this * peculiar way’ in America, nor have 
they been for many years past. 1 obtained a 
patent for the tool, by means of which the 
operation is performed at once, that is to 
say, the end of the tube is expanded on 
either side of the tube plate at one operation. 
his tool isnow in universal use in the United 
States, and with it, and under my own imme 
diate inspection, all the tubes of the boilers 
in Collins’ rather fast line of steamers were 
fixed. The number of these tools which I 
have sold is enormous; and yet, to my as- 
tonishment, I find that tubes are still being 
put in here in the old tinkering manner, 
which no engineer in the United States 
would now tolerate for one moment. 

| would observe that every tube being 
a stay-bar, no others are used, whatever the 
pressure of the steam may be, aad I have 
known of it being rather high out West. 
Iam respectfully, 
THOMAS PROSSER, 
Of New York.” 

The trouble is, as all practical engineers and 
builders well know, that persons ‘‘booked” as 
engineers who travel the most in Europe are 
toa man howling Anglo maniacs of the first 
water, and lack courage to defend the in- 
ventive and engineering genius of their 
own country. 

Did Mr. Bourne, in his great work of 
IN68, give his readers the benefits of the 
many original American inventions in steam 
engineering? Not at all; but instead, he 
illustrated and described engines of Hnglish 
had been discarded in America 
more than a dozen years, 

Mr. D. K. Clark give his patrons 
benefit of the dest American inventions 
in steam engineering projected during the 
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Brass FURNACES. 


past fen years? I should say not. There 
are at least ten first-class engines and five 
new boilers invented here that do not get 
even a passing mention, and some of the 
special tools designed for the construction 
of these engines and boilers have never been 
surpassed in strength and efficiency in any 
country on the globe. OBSERVER. 
a ae: 
Full Universal Radial Drill. 


The engraving shown herewith represents 
a universal radial drill, termed ‘‘Style B,” 
which has just been placed on the market 
by the Bickford Drill Co., Cincinnati, O. 

The base-plate of this drill is heavy and 








which carries the spindle is clamped to the 
sleeve part by four clamping bolts, and is 
provided with teeth on the outside of the 
flange at the sleeve, into which a worm 
operates to revolve the arm around its own 
axis. The drill head which carries the 
spindle also rotates, thereby making it pos- 
sible to drill in any direction, or at any angle 
within the range of the arm, For drilling 
holes vertically downward, the arm and 
swing are provided with dowel pins, secur- 
ing them so that any number of holes may 
be drilled parallel to each other. 

The driving is done from the cone pulley 
shown on the back of drill, and by means of 
miter gears through the inside of column to 
top. The machine is back-geared; the spin- 
dle has automatic feed, and is fitted with 
patent quick-return motion. 

A box table slotted on the top and side, 


and countershaft with tight and _ loose 
pulleys, are furnished. 
———__ ego —_—__“—_—_ 


The Form of Brass Furnaces. 


By ALEX. CAIRNS. 





As reference has been made previously to 
defects in the design of brass furnaces, it 
may be well to refer to some of them 
briefly. 

The greatest heat in the fuel of a furnace 
is usually at about midway of its height, and 
not at the top, as is the case in some other 
furnaces. This point seems to vary, how- 
ever, with the temperature of the entering 
air, being higher the colder this air becomes, 
and vice versa. Now it is well known, of 
course, that air expands as it becomes heated, 
and assuming the entering air to be ata 
temperature of about 90° Fahr. at entering 
the grates and 2,500° at the melting point, 
there would be an expansion of about 5.9 
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deep, ribbed and braced on the under side 
to avoid springing. The column, with a 
large round base, is bolted rigidly to the 
bottom plate, and over this, with long bear- 
ings on top and bottom, is fitted the outside 
sleeve or column. ‘This column rests at the 
bottom on a large flange provided with 
roller bearings, which enables the operator to 
rotate the arm very easily. It is also fitted 


with three clamping bolts to fasten the col- | 


umn while drilling. The rotating arm, fit- 
ted over the outside column, is of a box 


form, and is deep, and strongly braced on top | 


and bottom. 


raises or lowers by power. The extension 


It is made in two parts, and | 


volumes, and by reference to Fig. 11, which 
represents the ordinary form of furnace, it 
will be seen that there has been no pro- 
vision made for this. A 24” furnace made 
in this way has a practical grate area of about 
288 square inches. About 54 per cent. of 
the bulk of coke is solid, and on an average 
it can be safely said that there will be about 
25 per cent. of this, or 72 square inches, for 
the passage of air. 

At B on a line with the base of the cruct- 
ble is the melting point, and, as the air at this 
pointis 5.9 times larger in bulk than the same 
air at the grate surface, it will be seen at once 
that noprovision has been made fer the ex- 





pansion of the air at this point. Such being the 
case, it must beconcluded that the allowance 
at the grate surface for a volume of air 72 
square inches in area istoo large, and that 
the amount of air entering the fuel at the 
grates is measured by the amount passing 
the melting point in its expanded state, Be- 
tween the lines Band PB is the point occu- 
pied by the crucible; it will be at once ap- 
parent that the bulk of the crucible has 
displaced a similar bulk of fuel, to make up 
for which no enlargement of the furnace 
has been made, which has had the effect of 
lengthening the time required to take off a 
heat, on account of the fuel around the cru- 
cible not having sufficient bulk to last 
through the heat. 

Arriving at the flue shown at c¢, it is found 
that provision has been made fora volume of 
air 4x4’ toesecape. Brietly, then, in view of 
the fact that no more air can reasonably 
enter the furnace than passes out of it, it is 
conclusive that the flue has gauged the 
amount of air entering the fuel at the grates, 
and that it is ridiculously small must be ad- 
mitted. To this fact alone is the usual 
stopped-up condition of the grates due. 

From the conditions that have just been 
enumerated it will be seen that, roughly 
speaking, the conditions necessary are nearly 
opposite to what they are, the two vital 
points being to get increased air space in the 
fuel by enlarging its bulk at the point where 
the greatest expansion of the air from heat 
occurs, and to have suflicient provision 
made for the escape of the air in its expand- 
ed state through the flue. 

Owing to the somewhat variable condi- 
tions in a brass furnace, the theory laid 
down does not exactly hold good in practice, 
for the simple reason that the fuel does not 
immediately attain the degree of heat that 
would expand the air 5.9 volumes, and for 
this reason the grate surface a, shown in 
Fig. 12, is somewhat larger than would seem 
necessary. 

From the grate surface to the line of the 
melting point ), Fig. 12, provision has been 
made for the expansion of the air in the 
fuel, as much as possible, by enlarging the 
amount of air space in it and still having the 
base of the furnace conform to the shape of 
the crucible. 

The bulk of fuel around the crucible 
should be equal to the bilge diameter of the 
same, on all sides, for the purpose of having 
suflicient fuel to last through the heat, 
which does away with the necessity of re- 
newing the fuel around the crucible at inter- 
vals during the heat, which chills the metal 
in the pot and delays the heats. 

The flue shown at ¢ should be approxi- 
mately 12" square, or as much larger as its 
volume of air is larger than at the temper- 
ature of the same air found at the grates.* 

It should be provided with a damper to 
regulate the draught during the latter part 
of the heat. 

It may be remarked here that, while the 
tendency in brass furnace construction has 
been to confine all the heat possible in the 
furnace; there does not seem to be any very 
good reason for doing so. There is alimit to 
the use of heatin a brass furnace, and that 
limit might be defined as being anywhere be- 
low the temperature of the fuel at the melting 
point, and, as gases below that temperature 
do not assist in melting, they are of no 
use, and should be got rid of as soon as 
possible, 


2. 

The Maine man who cannot turn his hand 
to another source of profit when one fails 
scarce An engraver and 
carver of old-time repute in the palmy days 
of Maine shipbuilding, 
Kittery, finding his occupation 
sculptor of figureheads for vessels, is engaged 


him is a article. 


now a resident of 
gone as a 
in making idols and graven images for the 
heathen! 
ploy most of his time for over two years. 


He has a large order that will em 


The Nennebec Journal. 


*The writer has had no means of determining the 
temperature of the air at the flue, other than vy 
finding that the heat is great enough at times to 
meit tin, and occasionally antimony, and the tem 
perature must then be between the melting points 
of the two metals, which would make the volume 
of air at the flue,oo an average, 12 times# the yol- 
ume at the grate surface, 
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umns for pay or in consideration of 


Inspection and License Laws. 


Since the organization of associations and 
orders of stationary engineers, there has been 
more or less of effort the part of these 
associations and orders to bring about the 
inspection 


on 


enactment of laws compelling the 
of boilers and the examination and licensing 
That such laws should pre 
and 


of engineers. 
vail is, 
something that the general public is quite as 
interested in as are 
Such laws are in the nature of efforts 
without 


we believe, no more than right, 


much engineers, as a 
class. 
to protect human life and property, 
injury or serious inconvenience to any one— 
laws that will tend 
safety, but as well to the more economical 
operation of steam plants. 


not only to greater 





Of course the question of economy is one 


that stationary engineers cannot press as an 
!argument for the necessity of inspection and 
leniaey laws. No law can be 
| there is no necessity for it—that will prevent 
from per- 
}mitting, through incompetent management, 
the pay 
for, or sending their boilers to 


passed—and 


the users of boilers and engines 


waste of as much fuel as they can 
engines and 
‘the scrap heap as fast as they can buy new 
But be cited 
jthat will interest those who pay coal and 
repair bills, and such facts will be important 
in disarming opposition. While the main 
effort. of the direction of 
showing the protection to life and property 
afforded by boilers and the 
licensing of engineers, there is excellent room 


ones, facts can by engineers 


engineers is in 


inspection of 


| for argument in the line of the economy due 
‘to both inspection and license laws, 

The condition of politics in this country, 
the fact that stationary are 
not in the ‘‘ring,” makes the work of getting 
inspection and license bills 
cily 
Engineers are not in the habit 
The 
most ignorant ward politician can tell them 
why the they 
monly fail. We hope they will never come 
Let the crusade 
be an educational crusade, and then suecess 


and engineers 


| 
seriously con- 
sidered by a State or 
what difficult. 
‘of paying money for votes in their favor. 


government some- 


i 


measures advocate so com- 


to spending money for votes. 
will mean something, There is nothing un- 
reasonable asked for by the organizations. of 
The 
there is of their proposed methods, the more 


stationary engineers. more scrutiny 
likely they will be to succeed, 
There are, in 


both more numerous than is desirable, 


this country, two classes of 


men, 
that are responsible for a large percentage 
One 


steam boilers who are willing to 


of boiler explosions. class comprises 
owners of 
have them operated when known to be in a 
taking the chances, 
men should be thus 
heedless of the lives and property of others, 
And 


they will pay the least possible amount in 


dangerous condition, 


It seems strange that 
but it is a fact that there are such men. 


wages that will secure the services of any one 
They take the risks 
the same principle that the 
gambler, who always expects to 

Nothing but 
and rigidly 
strain such men from endangering 
property. 

The other class consists of men who are 
willing to operate boilers that any man of 
intelligence would pronounce unsafe. No 
boiler may 
be, some one can always be found who will 
run it, and he will call himself an engineer, 


who can shovel coal. 
on just about 
sanguine 
win, does, strong inspection 
enforced, will re 


life and 


license laws, 


matter what the condition of a 


too. Both classes of men named require the 
restraining influences of the law, 

As an instance of the risk men will take in 
the unsafe boilers, a mechanical en- 
gineer in charge of works was appealed to 
by a man doing a manufacturing business in 
a thriving village out of town to find him 
an He referred to a 
engineer who happened at the time to be 
out of work. The the 
place, and, after a brief examination of the 
flatly refused to have anything to do 


use of 


engineer, was good 


engineer went to 


boiler, 


with it. The manufacturer found no diffi 
culty, however, through an advertisement in 


a daily paper, in getting who 


‘wasn’t afraid,” 


an engineer 
His immediate 


hold of the 


neighbors 


eventually took matter, and 





through threats of prosecution, brought 





about the calling in of the boiler makers, 
the foreman of whom, after careful scrutiny, 
A new boiler was 
put in, which the cheap man succeeded in 
pretty effectually burning inside of two 
months. The owner contended— 
and in his ignorance of such matters per- 
haps actually thought—that the L iler origi- 
nally condemned was ‘‘ good enough,” and 
if he for him were 
willing to keep it company, else had 


refused to do any repairs. 


always 


, 


and those who worked 


no one 
any business to find fault. 
but 


sometimes 


Boiler explosions are generally, not 
always, due to 
happens that the familiarity which proverbi- 
ally brings about contempt 
thorough inspection 
best remedies at 


ignorance. It 


is responsible. 
But whatever the cause, 
the 


and license laws 


hand. 


are 


—-- eame 


Selling and Buying Special Machines. 


It is always bad policy for a manufacturer 
who expects to keep right along in business 
to sell a man something he does not need. In 
these days of invention, machines for special 
purposes are constantly being put on the 
market, and the purchaser depends a good 
deal upon the representations of the manufac 
turer as to whether can or 
cannot be profitably employed by him. The 
temptation is in the direction of selling the 
machine, make 
the sale unless it is what the customer re- 


a certain machine 


but it is generally unwise to 


quires, 

If it is sold against the concealed judgment 
of the manufacturer as to its utility under the 
circumstances, and its purchase proves to be 
an unprofitable investment, as it probably 
will, the purchaser is fairly certain to lose 
confidence in the party who sold it, and will 
very likely 

In purchasing a machine for a special pur- 
pose there are generally several things to be 


go elsewhere with other orders. 


considered. There must be work enough to 
keep such a machine in use a reasonable part 
of the time or the investment will prove a 
poor one. It would not pay, for example, to 
put in special machinery for finishing some 
article of which no more than a dozen were 


wanted ina year, requiring only a few days 


to make, while, on the other hand, if some 
hundreds are required then the machin- 
ery may bea valuable acquisition. And so 


with other machines where the work could 
be done, but with less rapidity, on a standard 
machine tool. 

It may not, however, be a question of im- 
results that should the 
advisability of using special machines and 
machinery for given purposes. It 
possible to see the way, 
product, to largely increase sales. 


mediate determine 
may be 
by cheapening the 
All these 
things should be considered, and it is often 
that the manufacturer, or an_ intelligent 
salesman, can give a possible purchaser valu- 
able information, 
securing 


thereby retaining his confi- 
dence and further 
It is, generally speaking, quite as un- 
business-like for a manufacturer to sell a ma- 


orders in his 


lines. 


chine he knows the purchaser does not need 
as it is for the latter to buy it. 

ae a 
A Mean Business. 
Not long since a man held for ex- 
amination in New York for swindling people 
out of money under the pretense of obtain- 


was 


ing employment for them. This way of ob 


taining money is by no means uncommon, 
but as it is usually conducted in a small way, 
At the present 
time there are a good many men out of employ 
ment, and many of 
any chances of securing something to do, It 
is at such times that unprincipled men find it 
particularly work their 
schemes on their unfortunate victims, often 
getting the last dollar which they have, 
without any intention of returning an equiva- 
lent by finding work for them. But al 
though there are better opportunities for this 


complaints are seldom made. 


them will take almost 


easy to swindling 


victimizing business when a_ considerable 


number of men are unemployed, there is al- 


ways a desire to find work that pays better, 


or that is more desirable for other re 


asons, 
and this desire gives the labor brokers their 
It is, when the un 


opportunities, however, 





fortunate unemployed are victimized that the 
operation gets down to an extremely low 
depth of meanness. 

If there is work to be had there are ways 
by which men may find it for themselves, or 
legitimate and comparatively inexpensi 
which they can let their wishes 
If there is no work 
find work fo, 


ways in 
known to the public. 
be had, of course, 
them. 

If men will agree to pay brokers for findi; 
them situations, they should pay only why 


no one can, 


they obtain these situations through the inf\y 
ence of the ‘‘agent.” This is a safe rule; { 


while there may be honest men in the busin: . 
of finding employment for others, there are { 
every one such, in the larger cities, a doz, 
rogues, a few only of whom are ever broug! 
to justice. When men are found practici) 
that especial meanness that takes the direction 
of swindling those whose very anxiety fo: 
work by which to support themselves ai 
families renders them unwary, they should bh 
punished to the full éxtent of the law, and it 
necessary more stringent laws should be en 
acted for their punishment. 

-_ —— 

Overrating Steam Engines. 





It is sometimes the case that steam engine 
are overrated by manufacturers, as to powe1 
This is partly due to the sharp competition 
in the steam engine trade and partly to a di 
sire to get, or to appear to get, a good dea! 
of power into small space. It is one thing to 
demonstrate that an engine can be made to 
develop a given borse-power, and quite an- 
other to run that engine economically year 
in and year out developing that amount of 


power. A steam engine is, speaking, from 
an engineering standpoint, of no greater 


power than it will economically work at con 
tinuously, or practically so, without requir- 
ing constant humoring. 

But there is one redeeming feature in thi 
That is, the 
required is in the majority of cases over-esti 
mated, ora Jarge margin is left for possible 
future requirements, so that the power actually 
required is below that called for in the pur 
chase, and the engine is better adapted to the 
work than if operated at its rated power 
While this does not excuse the practice of 
too high rating, it is 
sometimes a disguised blessing to the user, 
for it that is well known, that an 
under-loaded engine—an engine too large for 
the work it has to perform—will show poor 
economy in spite of all attempts to remedy it 
by varying the steam pressure or speed, al 
though something may be accomplished by 
the latter means. 

Occasionally the overrating business works 
badly. 
power required is under-estimated rather than 
over-estimated, and without any reference to 
economy it has been found impossible to get 
the engine to work at the power at which it 


overrating of engines. power 


selling engines under 


is a fact 


Instances sometimes occur where the 


was rated in the sale, which is bad for the 
builder. 

—_—_-e—__—_ 

Literary Notes. 
SAFETY VALVES : THEIR HISTORY, ANTE- 


CEDENTS, INVENTION AND CALCULATION 
Including the most recent examples of weighted 
and spring-loaded valves Also showing the ef 
fect of atmospheric pressure on safety valve 
disks, showing the curious phenomenon of balls 
being sustained by an inclined current of air: 
vacuum valves and their importance in heating 
and boiling. By William Barnet Le Van, Member 
of the Franklin Institute and the American So 
ciety of Mechanical Engineers. 


The author hasevidently read much relat 
ing to the safety valve, and has compiled a 
book which, although it does not possess 
much originality, may be interesting read 
ing to those who are not familiar with the 
history of the safety valve, its action, gen- 
eral design, and the different types at pres- 
ent in use. The principles on which the 
operation of the safety valve depends are ex 
plained, and an attempt has been made to 
present the subject in simple language free 
from all technicalities. Formulas for com 
puting the equilibrium of the load and 
pressure the valve are given, and, for 
those readers who do not understand formu 
las, rules in ordinary language are given. 

The book contains much tbat is useful to 
those who have charge of steam boilers or 


on 
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who are interested in the action of safety 
valves. The author uses a few incerrect ex- 
pressions; for instance, static momentum in 
place of moment; but such need not lead the 
reader astray in the applications of the 
formulas. The book is published by Nor- 
man W. Henley & Co., 150 Nassau street, 
New York. Price, $2. 








SUWERS. 


Questions of general interest relating to subjects dis. 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet. 

(228) J. W. R., Chicago, IIl., writes: 
Please inform me how a wire rope is spliced 
and how the ends are fastened. .A.—You 
will find a complete description of this, with 
illustrations, in answer to Question 45, in 
our issue of January 28, current volume. 


(229) D. G., Brooklyn, N. Y., writes: If I 
drop two balls of the same sizedown a chim- 
ney 300 feet high, both being polished, one 
made of brass and the other of wood, would 
both drop with the same speed or not, and 
why? Some - 3 they would, and others do 
not think so. .—The brass ball will drop 
with the greater speed, because, it being 
heavier than the wooden ball, it hasa greater 
power to overcome the resistance of the air. 
In a vacuum they will drop with equal 
speeds. 


(230) R. F. D., Englewood, IIl., writes : 
Kindly publish for the benefit of several 
readers the best recorded performance in 
water consumption of ordinary high-class 
Corliss engines as follows : 

Single cylinders................ non-condensing. 

Single cylinders... ............ .. condensing. 

Two cylinder compound.... ...non-condensing. 

Two-cylinder compound............ condensing. 
Also what would be a fair and reasonable 
expectation from the above-mentioned en- 
gines. A.—The best recorded performance 
that we can remember is 124 pounds of 
water per indicated horse-power per hour for 
a compound engine; but cases of this kind 
are exceptional cases. A fair and reason- 
able expectation of water consumption can 
be estimated by the following rules. For 
first-class non-condensing simple engines cut- 
ting off at about } stroke, divide the constant 
200 by the square root of the initial pressure; 
the result will be water consumption per 
horse-power per hour as accounted for by 
the indicator. Thus, if the initial steam press- 
ure is 100 pounds then the water consump- 
tion per horse-power per hour is 

















= 20 pounds. 
10 


To this should be added about 24 per cent. 
for internal condensation. For first-class 
condensing simple engines divide the con- 
stant 150 by the square root of the initial 
pressure, and add 28 per cent. for internal 
condensation. For compound engines the 
water consumption will-be about 10 per cent. 
less than that found by the above rules. 


(231) C. A., Pittsburgh, Pa., writes: 
Would there be any advantage, that is, 
would there be any power gained by an en- 
gine having a valve arranged so that, when 
the steam has performed its office it will 
open the valve port instantly to its full 
capacity and drain the cylinder? Or does 
the dead steam, when making its escape, offer 
no resistance to the motion of the piston in 
a slow or high-speed engine? I have an 
idea which I think could be put into prac- 
tice on a slow-speed engine. For this 


reason I would like to be informed. A.— 
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This point has not been overlooked by de- 
signers of first-class engines. In these, the 
steam has sufficient time to escape, and the 
resistance due simply to the opening of the 
exhaust ports amounts to practically noth- 
ing. Of course in non-condensing engines 
the back pressure will always be more or 
less greater than the atmospheric pressure, 
but this is due to the friction of the steam or 
vapor in the passages in making its escape, 
and will not be materially affected by the 
sudden opening of the exhaust port. 2. I 
would also like to know how to find the dis- 
tance across the top of a compromise thread 
as shown in the sketch. Say, for instance, 
the pitch is @ inch, and the thickness of 





thread half way down is , inch, it is also 
~; inch deep. Now what I want to know is 
the measurement across the small part m of 
the tooth, and how do you compute it? 
A.—Assume that a line @ 5 has been drawn 
through a, perpendicular to the top and bot 
tom of the thread, and meeting m produced 
in the point; a6 will then represent the 
sine of the given angle of 75 degrees, and 
b ¢ its cosine. Referring to a table of 
natural sines, etc., we find that the sine for 
this angle is .9659, and the cosine is .2588, 
which simply means that, if ac is 1 inch, 
a b will be .9659 inch, and dc will be .2588 
inch. But according to the conditions of 
the problem a 0 is 5, or .38125, which is less 
than the value taken from the table; and 
since } c will decrease in the same ratio, we 
have the following proportion: 
-9659 : .3125 : : .2588 : bc; 
from this we find 3 ¢ equal to 
8125 X_ .2588 — 0887 inch. 
.9659 

Subtracting this from the thickness at the 
center of the thread we have .3125 — .0887 
= .2288 inch for the width of m You can 
also find this in another way. The sum of 
the angles in the triangle a 6 ¢ is 180 de- 
grees ; the angle c is given, it is 7) degrees ; 
the angle } is 90 degrees; hence the angle « 
will be 180 — 165 = 15 degrees; the tangent 
of an angle of 15 degrees is .2679; multi- 
plying this tangent by ~, = .3125 we have 
2679 X .3125 = .08387; subtracting this 
product from .3125 we have .3125 — .0887 
= .2288 inch as before for the width m. 


(232) S. W., Brooklyn, N. Y., writes: 
Please inform me what is the difference be- 
tween a hard and a soft patch on a boiler; 
which one should be put on the crown 
sheet? And should it be put on the inside or 
outside of the sheet, and why? If put on 
the outside, A. claims it will form a pocket 
for scale to collect, and B. claims if put on 
the inside there will be no advantage gained. 
Which one is right? The patch is to be 34 
feet from front flue sheet, and in the center 
of crown sheet. The feed enters at the 
bottom of the rear end of boiler; the feed 
pipe is run to within 18 inches from the 
patch; the boiler is 44 feet diameter and 16 
feet long. A.—A soit patch is one which 
is bolted to the boiler, and is made tight by 
means of red lead or some similar substance. 
A patch of this kind is seldom used for a 
high steam pressure. A hard patch is one 
which is riveted to the boiler and calked. 
Sometimes a hard patch is screwed to the 
boiler by means of screw bolts, the boiler 
sheet is tapped, and the holes in the patch 
are countersunk to a conical form, and Te- 
ceive the heads of bolts of a corresponding 
form; the outer portions of the heads have 
the appearance of rivet heads. In other 
cases the holes in the patch are not counter- 
bored, but simply faced off square with the 
axes of the bolts by means of a rotating cut- 
ter after the patch has been put in place, so 
as to obtain a good fair bearing for the bolt 
heads. In either case, when the job is done 
it is difficult to decide whether the patch 
has been riveted or screwed to the boiler. 
We prefer not to put a patch of any kind 
on the crown sheet; it is better and safer 
practice to put in a new crown sheet; but if 
necessity demands a patch we should use 
the hard patch, and, if possible, put it on 
the inside of the boiler, which will tend to 
prevent any sediment collecting on it, and 
avoid the danger of burning it. Another 
advantage of placing it inside is that the 
stress on the bolts will be much reduced. 
The disadvantage of placing it inside is 
that the patch cannot be readily calked; in 
fact, it may be an impossibility to do so, 
and therefore the patch will have to be put 
on the outside of the crown sheet, which, ip 
our opinion, is a dangerous practice. 2. Is 
it good practice to keep the valve closed on 
feed pipe between the check valve and 
boiler when not feeding? A.—It is bad 
practice to close this valve, excepting In a 
case of emergency, as there isa danger of 
neglecting to open it when the boiler is 
doing duty. 3. Is there any difference be- 
tween the terms ‘‘high duty” and ‘high 
pressure” steam pumps? A.—The term 
‘*duty ” refers to the economy of the pump 
or pumping engine. It is the number of 
foot pounds of work done by the consump- 
tion of 100 pounds of coal. Thus the duty 
of a pumping engine that will do the 
equivalent of lifting 100,000,000 pounds one 
foot high for 100 pounds of coal consumed 
is said to be 100,000,000. This has no refer- 
ence to the capacity of the engine or the 
pressure. The term high-pressure pump 
simply refers to the comparatively high 
head or pressure against which the pump is 
capable of working. 


(233) F. F. D., Worcester, Mass , asks : 
Which will raise the heaviest load—a screw 1 
inch in diameter or one 12 inches in diame- 
eter? The pitch of thread of both screws is 
4 inches, the power applied is the same in 
both cases; in fact, everything is the same 
excepting the diameter. This is a question 
that has been asked in the shop and has 
been left for you to answer as fully as you 
can. A.—In the following we shall assume 
for the sake of simplicity that the given 





diamet rs of the screws are the mean diam 
eters (that is, midway between top and bot- 
tom of thread). Let A Brepresent the cir- 
cumference of a cylinder whose diameter is 
equal to the mean diameter of the screw, 
and BC the pitch. Also let Wdenote the 
weight lifted, including the weight of the 
screw, f the coefticient of friction betwein 
and 


screw nut, and M the turning mo- 
ment. The screw is then acted upon by W, 


M, the normal pressure between its thread 
and the nut, and the friction between these. 
By normal pressure is meant a pressure per- 
peudicular to A C. This force and that due 
to friction is distributed over the whole 
length of A C. Let us denote the total nor 
mal pressure on A C by R. .f now we rep- 
resents the intensity with which acts, then 
ab will represent the intensity with which it 
acts in a vertical direction, or, in other 
words, a } is the vertical component of the 
force &R. But a b represents the cosine of 
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the angle a; hence the vertical resultant of 
all the normal pressures = PX cos. a. ‘The 
friction acts along the line AC, Fig. 2. Let 
ae represent the force due to friction; this 
force can be resolved into two components, 
eb’ being the vertical and a’ }' the horizon 
tal component. But ¢’ )’ represents the sine 
of the angle a. Hence the vei tical resultant 
of all the small frictional forces = f x Rx 


sin. a. Hence R X cos. a@ balances W and 


tf xX RX sin. a, or in symbols 


W+fR sin. a = Ros. a, 
from which we get 
W = R(cos. a —f stn. a), 
The horizontal frictional component a’ )' is 
one of the resistances to the turning of the 
screw; but a’ b' represents the cosine ¢f the 
angle a; hence one of the resistances is f x 
RX cosa. In Fig.1 the horizontal compo- 
nent) ¢ of Rk gives another resistance to turn- 
ing, and since 6 ¢ represents the sine of a we 
have for this resistance R * sin. a; but b ¢ 
and a’ b' act in the same direction; hence the 
total resisting moment will be 
R (stn. a + f cos. a) r, 
in which 7 is the radius of the screw. Dur 
ing one revolution the energy exerted will be 
2 x 3.1416 x r xX R(sin. a + f cos. a). 

Work done = W xX p, in which p denotes 
the pitch ; but we have already seen that W 
= R cos.a —f sin. a); hence 

Wx O:9 R (ceoa. a — f sin. a) p, 
and therefore the efticiency of the screw is 
found by the following formula: 

p (cos. a — f sin, a)” 
2 8.1416 X 7 (sin. a 4 ST cos a) 
Now let us find the efficiency of the 1-inch 
screw. In this case A B will be 3.1416 inch 
es long, and 0 B 4 inches long. The sine of 
the angle a will be equal to .786, and the 
cosine = .617; ifrwe take .18 for the value of 
the coefficient f of friction, and substitu- 
ting these values for the symbols in the for 
mula, we have for the efliciency = 

4(.617 — 18 x .786) 
2 « 3.1416 « .5 (.786 4+ .18 x .616) 
that is to say, under these conditions 67 per 
cent. of the power applied will be expended 
in useful work. Now let us find the effi 
ciency of the 12inch screw. In this case 
the sine of the angle a will be .1056, and the 
cosine will be .9943; again taking f = .18, 
we have efficiency = 

4 (.9943 — .18 & .1056) 
2 « 3.1416 « 6(.1056 + .18 « .9943) 
that is to say, 36 per cent. of power applied 
will be expended in useful work. This 
shows us that power is saved by using the 
small screw, and that we should not use a 
screw larger in diameter than strength de- 


Efficiency = 


36; 


mands. It can be shown that the foregoing 
formula for the efficiency reduces to 
nang 1 “tan, a 
Efficiency J a 
+ B cotan. a 


which gives the same result with much less 
labor. 
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Grant Gear Wheels, Gear Cutting, page 20. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct 
Ideal Drawing Stands. M C. Hammett, Troy, N Y. 
A. D. Pentz, Consulting Tools. Etizabeth, N. J. 
Armstrong Tool Holder. Armst’g Bros., Chicago. 
Ag’ts & sub’s w’td. Scientific Machinist, Clev’d, O. 
*“Bradley’s Power Hammers. the best in the 

worid."’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
The Improved Justice Hammer. Williams, White 

& Co., Moline, Ill.. manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Ranaolph Brandt, 38 Cortlandt St., N.Y. 

S.A Smith 23S Canai St., Chicago, Ill, is agent 
for Hoibrook’s new loaded rawhide mallets. 

“Boiler Tests by Barrus."’ Get sample pages 
from Gowing & Co., Mason Building, Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y.. manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula. 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T.Kieley,11 W.13th St.,.N.Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 


25°’ | “Only Drill Press built on 
‘Ko-rekt’ principles, 

| Even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 

Just Pub.—Safety Valves, History. Invention& 
Calculation. By W. B. LeVan. Fullyill. $2. Cat. of 
Machinists’, Electricians’ & Engineers’ books sent 
free. N. W. Henley & Co., 150 Nassau St., N. Y. 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market anew lineof stocks and dies, with 
their patent adjustabie dies and guide. 8. A. Smith, 
23.8. Canal Street, Chicago, Iil., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 





We will pay 25 cents each for eopies of the 
AMERICAN MAcuinist of December 25, 1886 issue; 
must be unsoiled, and in good condition. Amert- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
co., New York, all their patterns, books of record, 
gauges, ete Location and equipment well adapted 
for Heavy Steamship Repairs. 


Just Published: ** Ways & Means” for Machinists 
& Metal Workers. A new work, thoroughly practi- 
cal, containing new matter that no intelligent me- 
chanic should miss. The cheapest work ever issued, 
160 pp.. 150 illustrations, including working details 
of the latest mach. tool design & prac. Cloth. Price 
$1. John W. Weston, Pub. Journal of the Asso- 
ciation of Eng. Societies, 78 La Salle St., Chicago. 


* Binders’’ for the AMERICAN MACHINIST. Two 
styles—the ‘*‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each. and the 
‘*New Ilandy,’’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co , 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By FF. Temenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price. $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Locomotive Matters. 
By W. Hl. Boor. 


Mr. W. E. Crane comments upon my re- 
marks respecting the fire brick arch, or the 
want of it, in American locomotives. I 
note Mr. Crane says that brick arches are 
now universal in American practice. If so 
there must have been a very rapid change 
in practice in a very short time. 

He refers to a ‘‘sheet-iron deflector” 
which appears worthy of investigation. 
This is generally termed the deflector plate, 
and it is introduced, as Mr. Crane observes, 
by the shovel, and being made to the eurve 
of the opening of the fire door, it is self. 
holding, because, as I have tried to show in 
the accompanying sketch, page 10, the 
flanged end which comes against the back 
plate of the fire box is of a longer curve 
than half the fire door periphery, and the 
plate in a sense joins itself firmly. 

The original length of a deflector plate 
such as to almost reach the brick arch, and 
they are usually continued in service until 
they are burned to half length. They serve 
to effect smokeless combustion in conjunc 
tion with the brick arch. 





Mr. Crane makes a mistake when he 
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speaks of trains here being run with two lo 
comotives, as though this were necessary. 

He will only see this as a rule at one Lon- 
don station, and the reasons are that by that 
line trains are run together into the country, 
which afterwards divide and go in different 
routes, but which return to London as two 
trains, so as not to wait for each other at the 
country junction, and consequently there 
are locomotives to be sent back to the coun- 
try, and it is arule not to send an ‘‘empty” 
engine if it can be attached to atrain. 

But if Mr. Crane will go to any other sta- 
tion not above a thousand yards or so from 
the ene to which he refers, he will see 
equally heavy trains run by single engines, 
and he will find that the speed made is 
higher than on the linehe knows. Concern- 
ing this point I would remark here that 
while I am constantly up and down all the 
English main lines I very rarely indeed see 
Americans on our two best railroads. Amer- 
icans, as a rule, know only one way to 
London, and so they miss all the best Eng- 
lish locomotive practice, and when they 
leave London southwards they see the very 
worst railroad practice we can show them, 
or any one else can show them, for that mat- 
ter. Mr. Crane would have perhaps not 
written much of the last paragraph in his 
letter had he been in Manchester, York or 
other centers. His item of four wheels per 
car is soevidently picked up south of Lon- 
don that I fear his daylight journeys were 
performed only in that locality. 

Twelve wheels is more truly representa- 
tive of present English practice. 

I should rather like to know where Mr. 
Crane picked up the joint information of 
single-wheel engine and four-wheel cars, if 
not south of London, for he would only see 
‘‘apparently heavy locomotives” elsewhere 
of the single type in conjunction with cars 
of 6, 8 or 12 wheels. 

English locomotives, as Mr. Crane ob- 
serves, ave usually inside connected on the 
routes which he knows, but on those he 
clearly has not seen they are as often out- 
side connected when single. On one line it 
is quite rare to see any engine which is not 
outside connected; but both varieties occur 
on nearly every line in the country. 

‘‘ Freight” engines, however, are general 
ly almost universally inside connected and are 
practically alike all over the country; for 
freight trains are usually short and light 
and run at a good speed, though with the 
doubling of lines there appears a tendency 
to reduce freight speeds, these trains run 
ning on the two slow tracks. 

All the main lines are now pretty well 
four-tracked throughout. Cylinders of 
freight engines are usually 18x24” ; of pas. 
senger engines from 16'x22” for old engines 
of 30 years ago to 184"x28" and 19x26” for 
newer engines. Wheels for freight engines 
vary from 36” to 60", probably 48’ being 
the most usual. 

In passenger work 66" is considered small. 
Coupled engines are perhaps more usually 
72" for ordinary work up to 78"; for express 
work the coupled wheels will be 84’, and 
for single engines they vary, as a rule, be- 
tween 84” and 98’. I believe there are 
new no 108" wheels remaining, as formerly 
run on the Bristol & Exeter line, which is 7 
feet gauge. 

From these figures Mr. Crane will per- 
ceive that no ordinary American locomotive 
could ‘‘ play” with such trains as the above 
engines can take; that is, if steam pressure 
and cylinder dimensions have anything to 
do with the power of an engine. In com- 
pound locomotives the largest cylinder here 
is 30; but this is single only, and equivalent 
to a pair of 214’ cylinders. 

The recently built ‘* Vauclain” com- 
pound has two 22" cylinders, and these turn 
78” wheels. 

This engine is, therefore, more tractively 
powerful than the English compound, which 
has 78" wheels, but less powerful than other 
English compounds, which have only 72" 
wheels for 30" cylinders. 

There are, as a fact, now locomotives run. 
ning in America, and receiving praise for 
their performances, which have larger wheels 
than many English express engines, al- 





though this item of large wheels has been 
much scouted. It is, of course, a natural 
concomitant of high speeds, and seeing that 
in the eastern States, on good track, Ameri- 
can railroad speeds are in some instances as 
high as English speeds, it is equally proba- 
ble that single pairs of driving wheels will 
become a feature of American engines, as 
they are here. It is worth noting that there 
is no scheduled speed in England equal to 
certain scheduled and accomplished speeds 
of 30 years ago and over, which seems to 
show that the improvement of the locomo- 
tive has not kept pace with the demands 
made on it, and forty years ago there was 
probably a larger proportion of high-wheel 
engines than now. 

My recollection of English locomotives 
takes me back to a time when the engines 
on a certain railway were many of them 
carried on four wheels, only all coupled. The 
valve chests were below the cylinders and 
very pear the ground. The frames were of 
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the bar type, and the wheels exposed just as 
they now are in American practice, and 
they had cast iron bosses cast onto round 
spokes of wrought-iron and with iron tires. 

The fire boxes were circular in plan, and 
had the general appearance of an old-fash- 
ioned straw beehive. 

I am much inclined to agree with Mr. 
Crane in what he says as to the double- 
crew system of working. There are, of 
course, the objections I have named previ- 
ously as regards the special care of one man 
for his own engine, which cannot’ be had 
where an engine passes from hand to hand; 
but given good water I can see no reason 
why locomotives should not be run very 
much greater mileages than at present, nor 
do I see why so much time now spent in 
washing out and the space taken up by the 
extra engines, necessary by reason of all this 
washing out, could not be better employed 
in purifying water before putting it inside 
a costly boiler to produce burned sheets, 
priming and scored valves. Where is the 
sense in this ? 

With pure water—even ordinarily pure— 
boilers will run weeks and months, and then 
have no scale. Surely the waste of blowing 
off, the cleaning time, and the damage, must 
be big enough to warrant better attention 
than has yet been accorded this subject. I 
hope Mr, Crane will pardon my criticisms; 
but his remarks seemed to imply, though 
he may not have meant it, that the cylin- 
ders of English locomotives were very much 
smaller than those used in America. This, 
however, is not the case, and I suppose all 
the world over that cylinder area x steam 
pressure has an equal significance to me- 
chanical engineers, Knowing this, Mr. 
Crane should naturally have inquired the 
reason for attaching two engines to a train, 
and he might have learned this, and also 
that the practice is peculiar to one railroad 
only to a marked extent, and this because 
of the peculiar nature of its traffic. 

- ane = 

We are reminded that the national holiday 
is drawing near, by receiving from the Mason 
Regulator Co., of Boston, Mass., a genuine 
But for 
the small boy! it isin appearance only, an in 


fire-cracker—in appearance, alas 


spection that is suggested by its looks reveal 





ing the fact that it is loaded with a non-ex- 
plosive little folio, the printing upon which 
relates to something of interest to steam users 
and engineers. 























John Talley will start a machine shop at Terrell, 
Texas. 

The Cayrollton Railroad Co. will erect an electric 
power plant at New Orleans, La. 

A $12,000 electric light plant will be built by 
Westfield, N. Y., under legislative act. 

The Baltimore (Md) Traction Co. will erect an 
electric power plant to operate the Pikesville Rail- 
way. 

While the Lansing (Mich.) Iron and Engine Works 
are closed for inventory, extensive alterations will 
be made in the plant. 

Arrangements have been made for the erection 
of an electric light plant in Newport, Tenn. C. F. 
Briggs can give information. 

The Wichita Falls (Texas) Electric Light and 
Power Co., recently chartered, will erect a plant in 
the near future. Edwin Fish is secretary. 

The city of New Braunfels, Tex., will build a 
steel standpipe and otherwise improve its water- 
works; $9,000 of bonds will be issued to defray ex- 
penses. 

The Owego Bridge Works will soon have the 
plant of the old Southern Central shops at Owego, 
N Y., inshape for the manufacture of iron and 
steel bridges. 

The Short Electric Railway Company bas re- 
moved its office from 225 Dearborn street, Chicago, 
Ill., to the new Monadnock Building, corner Dear- 
born and Jackson streets. 

Bedford, Ind., will have water-works, two new 
depots, a new foundry and machine shop, and a new 
stone-mill, in the coming summer, besides the open- 
ing of several new quarries. 

It is reported that the Milwaukee Bridge Co. has 
arranged for the removal of its plant to Jackson, 
Mich , and expects to have its new works in opera- 
tion in July, employing about fifty men. 

The Niles Tool Works, Hamilton, Ohio, has issued 
a circular illustrating their No. 5 cylinder boring 
machine, for boring cylinders, facing ends and 
boring valve seats of Corliss engine cylinders. 

The Florence (8. C.) Iron Works has obtained 
charter; plant is in operation. R. C. Commander, 
Jr., president; S. A. Gregg, Jr., vice-president, and 
M. J. Walsh, secretary; capital stock, $16 000. 

The iron framework for one of the two new mills 
of the Sterling Steel Co., in McKeesport, Pa., has 
The building will be 75x100 feet. The 
other building will be pushed forward rapidly. 


been raised. 


The Delbert Engineering Co., Limited, has been 
incorporated, with a capital stock of $100,000, at 
New Orleans, La. Alphonse F, Delbert is presi 
dent, and Timothy F. Regan secretary and trea- 
surer. 

The Central Bridge and Engineering Co., of Pe- 
terborough, Limited, bas applied for incorporation 
in Ontario, for the purpose of manufacturing steel 
and iron bridges and structural work. The capital 
stock is $200,000. 

The Latrobe Steel Works, Latrobe, Pa., is ex- 
tending its machine shop equipment. This addi- 
tion, with the tools which it will contain, will in- 
crease by about 50 per cent. the capacity of the firm 
for manufacturing tiers. 

H. A. La Paugk has taken the general eastern 
agency of the Detroit Graphite Manufacturing 
Company, and has opened an office at 233 Broad 
way, New York, where a full line of samples of 
L. 8S. G. graphite paint will be kept. 

The Eureka Wood Pulley Co., of Berlin, Pa., are 
putting up buildings 100x25 feet and 30x80 feet, of 
iron and wood. They will need two boilers, 5x14 
feet, an engine of 45 horse-power, lathes, pulleys, 
shafting, elevator, and steam heating apparatus. 

The Baltimore & Ohio Southwestern will estab- 
lish general repair shops at Chillicothe, O., the final 
agreement having been made this week, when the 
city council passed an ordinance asked by the 
railroud. The matter has been under discussion 
abouttwo years. 

The foundry and machine shop at Newcomers- 
town, Ohio, formerly known as the Oxford Machine 
Works, has been purchased by A. F. Ward, and 
will be run hereafter on special machines, and 
steel tools and contract work generally, iron, brass 
and composition castings, ete. 

The Lunkenheimer Brass Manufacturing Com- 
pany, Cincinnati, Ohio, has issued an attractive 
illustrated catalogue of brass and iron goods and 
specialties. They manufacture a large variety of 
valves, cocks, safety valves, oil cups, water lines, 
steam whistles, cylinder oilers, ete. 

Alex. Adamson and J. W. Denmead, formerly 
with Webster, Camp & Lane Machine Co., have 
opened a machine shop at 225 South Howard street, 
Akron, Ohio, under the title of Adamson & Den 
mead. They will do general repair work, forging, 
and other work that comes in their way, 

There is water-works agitation in 
Iowa.; Yonkers, N. Y.; Asheville, N. ¢ 
N Y.; Hanover, N. H.; Fulton, Ky 


Iowa Falls, 
.; Riverhead, 
; North Vernon, 





Ind.; Quincy, Mass.: Santa Rosa, Cal.; Sparta 
Mich.; Kenton, Ohio; Cannelton, Ind.; Athena. 
Ore.; Wilmington, N.C.; Midway, Utah; Rushvill, 
Ind.: Ticonderoga, N. Y. 

The W. C. Leffel Co., Springfield, Ohio, write 1. 
Finding The Leffel Water Wheel and Engine (, 
pany too long a name for convenient business u- 
we have adopted the name of our president, 
will be hereafter known as The W. C. Leffel ¢ 
We will esteem it avery great favor if you 
kindly notice the change in your reading column- 


The Jos. Dixon Crucible Company, Jersey Ci 
N.J., has issued a catalogue of graphite prod: 
tions, including graphite paint, grease, belt dr¢ 
ing, lubricating oil, crucibles. and a large num}; 
of other productions into which graphite ent: 
Those who read the catalogue are likely to 
astonished at the number of uses to which graph 
is put. 


The Jones & Lamson Machine Company, Spri1 
field, Vt., has issued an attractive catalogue «/ 
more than 60 large pages, illustrating and descri 
ing ‘‘the 2x24 Flat Turret Lathe,” built by them 
for general machine shop use. In additicn to cuts 
of the lathe, there are illustrations of some of th, 
work for which it is designed, and an interestiny 
article on “ Evolution of the Turret Lathe.” It 
an instructive catalogue ; the illustrations are ex 
cellent and complete in detail, and printed on ve: 
fine paper. 

The electric plant which is being erected by th: 
Pennsylvania Steel Co., at Steelton, Pa.,is being 
pushed to completion at a rapid rate. The iron 
rafters are being placed in position, and will be in 
place by the middle of the week, when preparatio: 
will be made to put the roof on at once. As soo) 
as the large plant is under roof the interior of th: 
building will be pushed to completion. It will |. 
one of the best equipped electric plants in this se: 
tion of the State. The power will be used to illu 
minate the large steel plant and for the driving of 
machinery. 


We have from the Frick Company, Waynesbor:: 
Pa., divisions 2,3 and 4 of their catalogue. Divi 
sion 2 relates to the eclipse high-speed automatic 
engine built at their works in a variety of sizes for 
electric light and power purposes, and for genera! 
work. This engine has a balanced slide valve and 
automatic governor. Division 3 refers to Corliss 
engines built by the Frick Company in from 
moderate to large sizes, simple and compound, and 
division 4 to refrigerating and ice-making machin 
ery—small and large plants. All the catalogues 
are quite fully illustrated ; the plan of issuing them 
in divisions, or sections, is a good one for busy 
people who want to consider one subject only at a 
time, or who are interested in one division only. 


Work on the new shop of the 
Tron Company, at Fiftieth and Lancaster ave 
nue, Philadelphia, has begun. U.S. Lutz, the con 
structing engineer for the company, has charge ot 
the work, and it is his intention to push it as rapid 
ly as possible. The foundations of the main walls 
will be built of Conshohocken stone, the re 
mainder of brick, the whole surmounted by an iron 
trussed roof. The dimensions are 230 feet long by 
65 feet wide, 34 feet high. An immense lathe pit 
105 feet long by 16 feet wide,and 17 feet 6 inches 
deep, will be built on a layer of concrete, with side 
walls of brick laid in cement. A traveling crane 
propelled by electricity, and supported on tracks 
carried by fifteen piers on each side, that form part 
of the walls as they are carried up, spans the entir« 
width and travels the full length of the build 
ing. Noshafting will be used in this building; all 
the numerous and ponderous machines are to b« 
provided with electric motors. 


Pennsylvania 














Machinists’ Supplies and Iron. 


New York, May 21, 1892. 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry. $15.75 to $16; No. 2, 
$14.75 to $15; Gray Forge, $13.75 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $14.25 to $15 for No. 2 
and $1° to 13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is steady. 

We quote Hallett’s, 113¢c. to 114%c.; Cookson’s 
14bée. to 1434e.: and L. X., 13c. to 13\4e. 

Copper—The market continues lifeless, but there 
is a disposition among consumers tu pay 11.95c. for 
Lake Copper, and although 12%c. to 124c. are 
generally quoted, 12c will buy carload lots. Cast 
ing Copper is held at 11.25c. to 11.40e. 

Lead—The situation remains dull and nomina! 
at 4.22léc. to 4.25c. for carloads. 

Lard Oil—Tbe market is tirm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c 
to 56e. 

Spelter—The market is nominal at 4.80c. to 4.90c 
for New York delivery. 

Tin—The market continues strong, and specula 
tive interest active. Sales have been made at 21.10¢ 


*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion, Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Wanted—A position as foreman of boiler shop 
good reference. Address G., AM. MACHINIST. 

Wanted—A good well-tool blacksmith. Apply t: 
KF. F. Collins Mfg. Co., San Antonio, Texas. 

Wanted--Good floor and vise men. Sioux City 
Engive Works, Sioux City, lowa. 

Pattern maker wants position ; well up in gen 
ral engine and machinework. Box 5, Am. Macu 

An AI first-class machinist desires to make 4 
change ; accustomed to tool and jig work, capabl 
of taking charge of shop. T. O. T. E., Am. Macu. 
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at once, three good machinists; long | 
ne job; light class work; two hours’ride from 
Chicago. Box 2, AMERICAN MACHINIST. 
Wanted—By steady, sober machinist, position in | 
fa tory preferred, to look after and repair machin- 
erv. Address Box 4, AMERICAN MACHINIST. | 


ist-class mech. draftsman, exp’d in steam plants, 
Corliss and slide valve eng., pumping and transmis- 
sion mach’y, wants situation. R.S., Am. Macnu. 

W ‘anted— Position as foreman of machine shop or 
tool room; understands drawing and designing tools | 
fol interchangeable work. Box 46, Simsbury, Conn. | 

Wanted—First-class machinist. thoroughly capa- 
ble to take charge of constructing hydraulic ma- 
chinery. A young man with proper experience 
pre ferred. Address A. W.S., AM. MACHINIST. 


Wanted, 


larine engineer, trained Clyde, Scotland. wishes | 


situation, supt:, ass’t supt. or chief draftsman; 
thorouzbly exp’d most recent 1st-class merchant & 
warship high speed engines. ‘ Marine,” Am. Macu. 


Wanted—Man to take full charge of general ma- | 
shop “as foreman; must know how to work 
state age, and salary expected, and 
Sullivan & Ehlers, Albany. N. Y. 


chine 
modern tools; 
give references. 


| wanted. 


| signer; 


| 
| foreman or supt. of a mfg. e stablishment; extended 


Wanted—Position by mechanical draftsman, tech- 
nical education, shop practice, exp. in general and 
power transmission mach’y. W.G., AM. MACHINIST. 

Wanted—Tool makers on screw machine box 
tools, drill jigs, and on punching and forming dies 
for sheet metal. State age. experience, and wages 
Address Metric Metal Co., Erie, Pa. 

Wanted—A draftsman; must have a thorough 
technical education, and be a good machine de- 
none but competent men need apply. A 
permanent position state age, experience, refer 
ence, and salary expected. Box 3, Am. MACHINIST, 

The superintendent of an engine and boiler shop 
working 200 men, and owning patents of Cor iss 
engines now being built, has $8,000 cash, 20 years’ 
experience, desires an interest in a modern shop 
in the West. J. E.J., AMERICAN MACHINIST. 

A thoroughly comp. man desires a sit. as working 


exp. in modern methods on interchangeable work 
| and mac h. shop practice, devising tools & dapting 
mach’y to produce economical results: exp'din elec 

| trical work, dynamos, machine tools. writing mach., 

| ete.; thorough drattsmen, good executive, detats 
| of contract and piece-work. E. H., Am. MAcu. 














2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 


time have been acknowledged the very 
best. The material we use and our 
method of construction are the re- 


sult of ripe experience and not the 
K mits conclusions of amateurs. 
Send for circulars and price lists. 


BRADLEY & COMPANY, 
Ni. Yi. 


SYRACUSE, 











FOR SALE, 


SECOWwWD EIA ITD 


HORIZONTAL BORING MACHINE. 


Swings 69’’ over bed, 55’’ over table, six feet be- 
tween centers ; power longitudinal and cross feed. 


IRON PLANER, 


Planes 42’’x 42’’x 20’, one head on cross beam. 

The above tools of our own manufacture and 
never used except in our own shop. In good con- 
dition, but not large enough for our present need. 


Fitchburg Machine Works, Fitchburg, Mass. 


Turret Drill Press. 


SIX SPINDLE. 

Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 

Suitable for a large variety 
of work and is operated with 
ease and rapidity. 

SEND FOR CIRCULAR. 

A.D. QUINT, Hartford, Ct. 


- Foor hat ane 


CIRC LAR 
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NARRAGANSETI Mac. (2 


BOX 1008 PROVIDENCE,R.I. 


FOR SALE CHEAP. 


Factory and building, including two and one-half 
acres of grouud, located in Toledo, Ohio. Brick 
iron roof building, erected in 1889. for the purpose 
of manufac turing wire nails, all complete and con- 
taining new 75-horse power engine and boilers, line 
shafting, ete., and side track connecting with 
twenty-two lines of railroad. 

Address Jos. C. BonNER, Pres’t 


TOLEDO WIRE NAIL CO., TOLEDO, OHIO. 











WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK'S 
CountersHart. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
otp CounTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 


FEL TUB BES 
WELDLESS 
- COLD DRAWN 


TEE. 


John S.Leng’s Son & Co. New York, 








TO MANUFACTURERS OF 


Electric Cars, Engine Builders, 


TOOL BUILDERS, 
WOODWORKING MACHINERY MAKERS, 


Regular Pulley and Friction Clutch 
Pulley Manufacturers, 


And all parties having large quantities of blank 
gears to bore and turn. Write for photographs 
and particulars of our special patent MOTOR GEAR 
LATHE. It will bore and turn Motor Gears in 
20% of the time required to do this work in an 
Engine Lathe, delivering them complete, a clean 
true job, rez ady for the gear cutter. It is especially 
adapted to Slide Valve and Corliss ‘Engine work. 


Address OHIO MACHINE TOOL WORKS, 


WM. LODGE, Proprietor. CINCINNATI, OHIO. 


SOFT GRay iRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


SWEET'S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. ¥ 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 
Address 


SAML. C. FITZCERALD, Atty., 
1003 F Street, = - WASHINGTON, D. Oo, 


CUTS FASTER" SON EARTH 
WRIGLEY'S EMERY WHEEL DRESSER 


RUE WRIGLEY PAT. JUNE 17. 1@90, 


























NEVER Gets DULL.=- 


a 
SEND Fe Fo oR ¢ WRIGLEY 85 FirtH Ave™ 
CIRCULAR. >:-CHICAGO. U.S.A. 


FACTORY FROOMS WITH POWER. 


Three large hails, each 50x'225. 

Two halis, 7000 square feet each. 

Steam power and heat. 

City water; Gas; Cheap freighting. 

Easy traction; Steam freight clevator. 

Shethar Factory, Elm Street, Yonkers, N. Y,. 
Apply on premises, or to 


T. ASTLEY ATKINS, 











140 Nassau St., N. Y. City. 





THE TOWNSEND FOUNDRY xo MACHINE SHOP 


Machinery and Machinery RUFUS K, TOWNSEND, Prop. 
ALBANY, N. Y. 


Castings 

ALI, KINDS. 
PATTERN MAKING 

And Job Work Desired. 


OF 


Send for Gear Catalogue. 


We are Open to Contract 
FOR 
SPECIAL MACHINERY. 


+ MISCELLANEOUS WANTS oo 

Advertisements will be inserted under this head at | 
85 cents per line, each inser tion. Copy should be sent to | 
reach us not later than Saturday mor ning for the ensu- 
ing week's issue. Answers addressed to our care will | 
be Sorwarded., 





Cheap 2d hd-iathes & planers. 8. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Best Crank Shaper $225. Am. Tool Wks., Clev.,O. 
Ag’ts for mechanical paper. F. D. Leslie, Clev'd, O, 


Hest bolt Header in the world for $50. Address 
C. H. Baash & Sons, Holyoke, Mass. 


Complete mach’y for mfg. horseshoes delivered 
by L. Ingermann, Minden, Westphalia, Germany. 

Stolpe’s Universal Punch is ne w and the best: 
write for circular. Stolpe, 154 W. 27th St. ze 

Design & superintendence of mach’y. Dr: iwings, 
ete., made. Claud Mantle, 598 E. 134th St., N. Y. 
Wanted— Every machinist to send for bargain list 
of tools. E.G, Smith, Columbia, Pa. 
Wanted—speciuities to ound for the — 
trade. Bluefield Iron Works, Bluefield, W. Va 
Engines, special and gen. mach’y designed; 
developed. A. W. Jacobi, 136 Liberty St., N. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


ideas 





THIRTY YBHARS’ ©XPPRIPNCE. 
Best facilities for manufacturing 
Machine Spe cialtics 
from an ounce to twenty tons weight. 

SPECIAL LABOR-SAVING MACHINERY 
designed and perfected. Plants furnished for the 
manufacture of anything on the interchangeabie 
plan. DIES, TOOLS, Etc. Correspondence solicited. 


BRADY M’EVGS CO., 
33 WASHINCTON ST. RROOKLYN, N. Y. 


R. |. TECHNICAL DRAWING SCHOOL. 


Providence, R. I. 
AN ENGINEERING SCHOOL 
Providing one and two year courses in Mathe- 
matics, Mechanics, Machine Drawing and Design. 
Exce ptional facilities offered to special studeuts. 
éth year begins September 19, 1892. For catalogue 
and further information apply to 
GARDNER C. ANTHONY, 


ANNOUNCEMENT, 


Having new and improved features on 
Milling Machines, that we desired to place 
on the market, mutual consent 
closed our contract with the parties heretofore 
making these tools. These improved tools 
we will offer in the near future, and trust they 
will the liberal patronage enjoyed 
by our other productions, 


THE LODGE & DAVIS MACHINE TOOL CO., 


Cincinnati, Ohio. 


TO LET. 


The Engine Works at Newburgh, N 
resent occupied by Wm. Wright, is Rl 3 ist 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 

FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 

The works are located in the heart of the 

city, and convenient to railroad and river trans 


portation. 
For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
BROOKLYN, N. Y. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Engineering. They are 
tre only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them 
Descriptive Catalogue Mailed Free, 
EDWARD MEEKS, Publisher, 
No, 1012 Walnut St., PIILLADELPHIA, PA, 


World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable company to re- 
ceive, install and superintend your exhibit — the 
World's Columbian E xposition?@ We can save 
you money. nexceptional references. Write for pam- 





Director. 





we have by 


receive 

















BRASS AND BRONZE CASTINGS 


A SPECIALTY. 

By a molder of 50 years nee. Castings guaranteed 
true to pattern. Get my prices 

GEORGE HIBSCH, 4 1-2 


Hart’s ~atl “Duplex” Die Stocks 


TAM a Kor Bolts. 
AS USED BY 
Machinists, 
Model Makers, 
Blacksmiths, &c, 
HART M’F’G CO. 
16 Wood St., 
Cleveland, Ohio. 
Send for Illus. Circular, 


Plain St., Albany, N. Y. 








— uD 
ONE CuT 


PERFECT THRE 


VALVE GEARS 


FOR STEAM ENCINES. 
By PROF, CECIL H. PEABODY. 
S8vo. Cloth, $2.50. 33 Folding Plates. 


JOHN WILEY & SONS, NEW YORK. 











56-TON TRAVELING HOIST. 
Driven by 2 H. P. Electric Motor. 
Other sizes furnished. 


T. SHRIVER & CO., 333 East 56th St., N. ¥. 








STARR: T 1 


FINE 


TOOLS 


morsel Skilled mechan- 
Fe — ics pre fer them. 
FF | ive dealers Se Il 
them. 

Send for tree il 
lustrated = Cata 
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L. S. STARKETT, Athol, Mass., U.S.A 
Lonpon Acents: Chas. Churchill & Co., Limited 
21 Cross St., Finsbury, EF. ¢ 
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FOR SALE. 


The entire plant of the Alex. Rarig 
Company—engineers, contractors, founders, 
machinists and boiler-makers. Buena Vista, 
Va., June 16, 1892, at’ public auction. If 
interested, write for particulars. 





phlet and varticulars. 
HK CAGO COMMERCIAL COMPANY, 
Chicago, 


501, 502, 5083 Home Insurance Bldg., 


| J. E. MuuueEn, Trustee, Buena Vista, Va. 











BETTS MACHINE co., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS ! 











ASBESTOS 
H. W. 


H. W Johns’ Asbestos Millboard, Sheathings, 





GEARING A SPECIALTY. 


87 MAIDEN LANE, N. Y. Jersey City, © 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


i for Steam pete Hot Water Pipes, Boilers, etc. 
— Conduct un Govertod® or Steam ar CovERIMNGS. 


JOHNS MANUFACTURING COMPANY, 


Building vette, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, 


HICAGO. _ Boston, Arianta, Lonvoon. 
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y+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Light and fne macninery to oraer; Foot Laine 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

George D. Slade, dealer in molding sand of all 
grades, Waterford, N. Y. 

Machine Screw Business for sale; well established. 
with good local business, steadily increasing, in a 
city of 40,000. Address F., AMERICAN MACHINIST. 

For Sale—Patents Nos. 384,915 and 429,456, strong 
est and cheapest friction clutch yet made, at a 
bargain. A. P. Kjoller, Holyoke, Mass. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Breadway, New York. 

For Sale—One Atlas plain slide valve engine, 10x 
16, and one 42-12 boiler to go with the engine. 
Both in excellent condition. Fittings complete 
Ata bargain. The Congdon Brake Shoe Co., 1014 
Monadnock Building, Chicago, Il. 

Sale of American Patent. Peter Heintz, Ludwig- 
shafer a. Rh. The simplest and best file-cutting 
machine in the world. The best investment for 
capital. High profits. Will be sold under favorable 
conditions by Peter Heintz, Ludwigshafer a. Rh. 
Bayer. Pfalz. 





















Machine Tools in Stock. 


ENCINE LATHES. 


82 in. swing, 34 ft. bed. Whittier 
78 do 9 ft. between centers Seller: 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do a 

24 do 12 do do 8 Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12 do do _do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 

18 do 10 do do do 
18 do & do do Blaisde)l 
18 do 16 do do i do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 

PLANERS. 

42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
8 do 36 do 8 do Pease 
80 do B0 do 8 do do 
30 do 30 do 8 do Whitcomb 
30 do 80 do 8 do Flather 
26 do 26 do 6 do do 

24 do 24 do 6 do do 

24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 

22 do 22 do 6 do Flather 

SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill aush 


HILL, CLARKE & CO., 


FOR SALE. 
NEW AND SECOND-HAND 
METAL-WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 
METAL-WORKING MACHINERY. 


GEO. PLAGE MACHINE 6O., 


120 Broadway, New York. 





WATCH 
THIS SPACE 


We have added to our already extensive Ware- 
rooms a large department for Second-Hand 
Machinery, and will have constantly on hand a 
large stock of Good ‘Tools for quick delivery. 


SPECIAL INDUCEMENTS 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
14 in.x6 ft. Bogert, H.S., Elevating Rest, Chuck 
fitted Al condition. 


ed. 
15 in.x5 ft. Blundel, Elevating Rest, 2 Chucks, 
fitted. Good order. 
14in.x6 ft. Windsor, H.8., Elevating Rest, 2 
Chucks. Good as new. 
10 in.x5 ft. Reed, H.S., Elevating Rest, Chuck 
fitted. - 
PLANERS., 
22 in x22 in.x5 ft. Pease, with 12in Chuck. 
22 1n.x22 in.x5 ft. Whitcomb, complete. 
19 in.x17 in.x5 ft. Whitcomb, ” 


DRILLS. 
220in. Davis, Wheel Feed, Quick Return. 
1W.&R 4Spindle Sensitive Drill. 

1 No, 2, 3Spindle Garvin Elevating Table. 


1 No. 4, 6-Spindle Garvin “ ‘ 


MISCELLANEOUS. 
2 No.1 Brown & Sharpe Plain Millers, complete. Al condition. 
1 No. 1 Garvin Miller, Rack Feed, not B. G. = big 
1 No. 3 Cincinnati Universal Miller, Rack Cutting 
Attachment, Lot of Tools, very complete. Good as new. 
1 Single Spindle Garvin Profiler. 5 0 
112in. Juengst Crank Shaper, complete. Al condition. 
1 No.2 Brown & Sharpe Screw Machine and Tools. ‘* “ 
1 Jones & Lamson Lettering Machine Good as new. 
1 15 in.x5 ft.Am. Tool & Machine Co.’s Fox Lathe, 
Square Arbor, Comp. Slide Res , complete. 
Write for list of over 350 new and second-hand tools in 
stock, for immediate delivery. 


Good as new. 
“ “ 


Al condition. 


Good order. 
Al condition. 
“ Pr 


“ 


THE GARVIN MACHINE COMPANY, 


LAIGHT & CANAL STS., 


NEW YORK 








F 

roois, | ALL KINDS IN STOCK. 
OE Pope nip or aed 
DIES, &c.| wm. Jessop & SONS, LD. 














“AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
| the machine trades for whom we have done business. 
| Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER’S PATENT AGENCY, 


| THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
| Monument Chambers, King William St., London, B. 0., England. 





FITCHBURG MACHINE WORKS, 





MANUFACTURERS OF 


FITCUBURG 


AND OTHER nS 
SEND FOR 
CATALOCUE E. | 











14-‘nch Engine Lathe. 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 








WEDCE COUPLINC. 











STUART’S PATENT 
33 ~~ aa ees 










t A = 


Uses Neither PINS nor KEYS. 
Can be attached or removed in a few 
seconds without injury to shaft or coupling. 


- |) SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2-inch, only $4.50; 
other sizes in proportion. Send for Illus- 
trated Price List of 20 sizes, 


ROBERT J. STUART, 


NEW HAMBURCH, N. Y. 





WHEELER CONDENSER 















AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 





= Machinery for Sugar Plantations and Refiner- 
= les. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. iron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 








THE DEANE 


F HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
MAKERS OF 


SUCH AS JEWELERS’ AN) 
Qe F N SILVERSMITHS" pout 
SYO OF 
=~ FINE STEEL 


DIE BLOCKS AND 


MILLING CUTTER BLANK 
Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


BJ 167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


MACHINE RELIEVED TAPS. —FINEST MADE. 


Also DIES, REAMERS, SCREW 

PLATES, BOLT CUTTERS, 

DRILLINC MACHINES, 
PUNCHING PRESSES, &c., 


MANUFACTURED BY 
Send for New Catalogue. 














PitTTSBURGH. 
Cuicaco. 
New York. 


Also Lathe Spindles, Crank 
Pins, Collars, &c. 





Improved Screw Cutting 
Foot and Power. 








i 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


LONC FELT WANT SUPPLIED. 
oe en ee ee a a a a a ee a a a ee ee a 
A Power Hammer that is Controllable, 

Efficient and Durable. 











TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CO. 
CLEVELAND, OHIO. 





Johnson Street, - 


R. MUSHET'S 





——E 

How to get the best results with ‘‘R. MUSHET’S SPECIAL 
STEEL.” Greatly increase your speeds and feeds ; then compare 
the work you turn off with that done by any other known Stee! 
This will make the first cost of '* Mushet’s” look insignificant. 


B. M. JONES & CO., 





SPECIAL Sole Representatives in the United States, 
and 11413 Oliver St,, BOSTON, MEASS, 
TITANIC. 1 143 Liberty St., NEW YORK. 





MASON’?S 
New Patent Whip Hoist. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBE, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 






— 





£30043g UOIBUIYUSLM PBI 


“OO BW NOSNIWIIA ‘f 


AS G3YNLIOVINNVUW 


One hundred and eleven in use at the largest 
new Hay depots in the World, of N.Y. C. & H. R. 
R. R. Co., 33d St. & ith Ave., New York, and 
Lowell M. Palmer’s Docks,*North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by VOLNEY W. MASON & CO., 


PROVIDENCE, R. I. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies, Lathes on trial. Catalogues mailed on application, 


SEBASTIAN LATHE CO, * “cincixnitr,‘o°?"* 


Bor TURN NG 


WORK, 
E-p-BULLARD: proper: Ml 


BRIDGEPORT~ CONN~ 
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NICHOLSON FILE COMPANY 


amano.” KR. I. 





ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURK K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO, H. SAGE, Secretary. 





~.ere-g- 


ee lan 


y 








The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for the C. W. Hunt Co., at West New Brighton, ee Island, 
N.Y. The building is 42 feet in width by 202 feet in length, and is used by the W. 

Hunt Co. as a Machine Shop. The side walls are of brick and the roof, trusses of 
iron wih | iron purlins covered with slate,so that no woodwork is used 
about the construction of the building in any way, shape or man- 
ner, thus eliminating entirely the danger from fire. This is 
one of the best designed and equipped Machine 
Shops of its size in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 








UTTIN 


LELAND, FAULCONER & & NORTON CO, Detroit, Mich. 


rT PRYIBIL, 


498-510 W. 41st STREET, 


NEW YORK CITY. 


Z Pulleys, Shafting, 


HANCERS 


Of the Most Perfect Construction. 


LARGE STOCK ON HAND. 








All kinds | of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 


Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust- 


AMERICAN MACHINIST 


PR ADIAR RILL@| 
y/ Be ADIA RILL 
ADIA RILL 
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Cc. W. LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 








s -MEAVY STEEL 000.3 3 E> 

2 — > ae 4 | = C5 -] 

a boi gible 

We will sell a 52” Radial Drill with as og hs eS 
arm to move up and down the Column LE BE tet gaceese BSE 3S 
for less money than you can buy a 40” nes 1... 18...., 0 Fg 
Upright Drill for. Has table arm that he 9.0.18... ees FSS 
moves around column, and table revolves aes pee > dee rege Fe 
in arm. The Radial Arm is balanced, Eds 3 1:20 $58 Zoo 
has Power Feed to Spindle, and is power- ar RL TBEts Bb ep 
fully driven, has great stiffness; no gee 1.60 oR so 
spring to Radial Arm under heavy pres- 55 2108 8 3 
sure. Has heavy base plate. Truth, ac- Be j S25 855 8 ey 
euracy and workmanship of the best. 1, he Fil set of 19 $3.60 FS? 3S 
Note following testimonial. Gatext36 25.00 SE ee 


One Small Set of 8—by l4inchesto20inch, - 
One Set of 12—by 14 in. to 2in. continued by 1-2in, to4in. 13. 

These goods are for sale by CHAS. CHURCHILL & CO. 
L’t’d, 21 Cross St., London, England. 


a 
wo 
aR 


DIETZ, GANC & CO., 

Manufacturers of MACHINISTS’ TOOLS, 
CINCINNATI, OHI", 

Dietz, Gane & Co., City. 


Gentlemen :—1I am pleased to say that your Radial 
Drill is all you claim for it. Respectfully, 


OHIO MACHINE TOOL CO. ” 
Per Wm. Lopes. 





y/ ENGRAVER ‘ON woop ic 


‘OS ANN STi NEw YOrRK- 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. Ss. Government for all the new 


Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 




















IN BW AL Iw’s 
Plain, Practical Directions for Drawin ne: Sizing and Cut- 
tiog Bevel Ge ars, showing how the Teeth may be cut 
ina plain Milling Machine or Gear Cutter so as to give 
them a correct shape from end to end; and showing how 
to get out all particulars for the workshop, without making 
any drawings. Including a full set of Tables of References. 
One S8vo Vol., with Plates. Price 82.50. 
Copies sent by mail or express on receipt of price. 
D. VAN NOSTRAND CO., Publishers and Importers, 
23 Murray and 27 Warren Streets, New York. 


CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 











CHURGH & SLEIGHT, 10 109 FULTON ST., N.Y. 
COPIES 


OVER 20,000 Sots: 


Roper’s Engineers’ Handy-Book. 


The most comprehensive and best illustrated 
book ever published in this country on the 
Steam-Engine, Stationary, Locomotive, and 
Marine, and the Steam-Engine Indicator. It 
contains nearly 300 Main Subjects, 1316 Para- 
graphs, 876 Questions and Answers, 52 Sug- 
gestions and Instructions, 105 Rules, ‘Formule 
and Examples, 149 Tables, 195 lustrations 
31 Indicator Diagrams, and 167 Technical 
Terms; over 3000 lifferent subjects, with the 
questions most likely to be asked when under 
examination, before being commissioned as 
an engineer in the U. 8. Navy or Revenue 
Service, or licensed as an engineer in the 
Mercantile Marine Service. 

Price, postpaid, - $3.50. 
FOR SALE BY ALL BOOKSELLERS, 










NEWEST anv BEST 


MACHINISTS’ FINE Me 
f 


WRITE 





PLAIN and 
UNIVERSAL 


ILLING 
ACHINES 


of approved de 





AB Descriptive Catalogues mailed free to any address. 


sign ¢ ig 3 
ee Se EDWARD MEEKS, Publisher, 
> ship. F N2. 1012 WALNUT STREET, PHILADELPHIA, PA 





KEMPSMITH 
MACHINE TOOL CO,, 


THE FOX PATENT OPEN SIDE SHAPER. 





Clutch Pulleys. Send for Catalogue “©.” 


able in all directions. 





Milwaukee, Wis. No springing of ram. 





| geeggigs WILE L ILI OLER TID 
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CRA ig Seg ME LES Fit 


LDL DPE IIE SD IN LIIS IS RIECEASESI I 


BUFFALO. BLOWERS. 


— ex: BKIS SLE WIKI EE 
BUFFALO FORGE CoO... BUFFALO. N. Ye 
— 





Nooverhanging table 


Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 1-16 in. or 24in. 

No Screws to Monkey 
with. 


Powerful, Quick, 
Accurate. 
Write for Circular. 
THE FOX MACHINE C0, 
$25 N. Front St., 
GRAND RAPIDS, MICH. 


z 


PgF FV 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


ar Our New and Revised Catalogue of Practical and Scien- 
tific Books, 87 es, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


COOKE *& CO., 


163 & 165 Washington Street, 


NEWV YORK. 


WATERS 





PERFECT «=| Fd SCHMITT & 60, 


ENGINE | “2, Ny oe 
GOVERNOR. LOR ie 


Simplest and || 
most sensitive. 








WRITE FOR PRICE LIST AND MENTION THIS PAPER 








WORTHINCTON 
STEAM PUMPS 


FOR ALL DUTIES. 


20 © 


HARDENED STEEL BALLS. 


PERFECT SPHERES. 


From 3-16 to 2 Inch. 

For all purposes where it is desired to 
reduce friction to a minimum. They are 
carefully ground and will not vary +990 of 
aninch. We carry the most complete line 
in the United States of General Machinists’ 
Supplies and Small Tools, 

Send for Catalogue R of Machinists’ and Bicycle 
Repairers’ Tools. 


FRASSE & CO., 


90 to 94 PARK ROW, NEW YORK CITY. 








HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, ST. PAUL. 























































MACHINIST 


, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 


AMERICAN [May 26, 1899 

















a c Lake & Kirtland Sts., Cleveland, 0 , STEAM PUMPS FOR ALL DUTIES, t. 
Established in 1 orner Lake rtlan 
Chamb Street, N York. A | 
CLEVELAND TWIST DRILL CO. 88 oueen Victoria St., London, Eng. mal THE BUFFALO | STEAM PUMP Co., 
FOR THE BRANCH OFFICES {7° 3° tOLINTON BIREET, CHICAGO, ILLS. b 


“HOWE’S SPECIAL’. 


TOOL STEEL, ‘sv 


EstastisHeo 1859. 


HOWE, —— & CO., L'T'G, PITTSBURGH, PA. 


93 John St., New York. 127 0 278 Lake St., Chicago. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. 3. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





THE CANTON STEAM PUMP CO., ©4 om: 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application, 










Oliver St., Boston. 








= eet 
1OxGxXl2 


THE Davioson STEAM PUMPS AND PUMPING ENGINES, 
“a BEST MADE «nists 


SITUATIONS 
Manufactured by 


Mi. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5; OLIVER STREET, BOSTON 










send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 


HUGO BILGRAM, VAN DUZEN’S Se PUMP 
GE 














MS) 440 'N. 12th St., Phila., Pa. 
Z| io iS Maker of all kinds of “ M be ae aes pM p Ald 
« AT oes not clo; 
—— Always ready. All brass. Every Pum 
' eM AC H 5 N E RY. pensamseod. 10 sizes. cheacity 
AS po Le Special facilities for Accurate 100 to 10,000 gallons per 
Work hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN& TIFT CO, 


{PUMP DEPARTMENT) 
CINCINNATI, O. 





STEAM 


Bevel Gears cut i ewe tically 
coirect, 











SEND FOR CATALOGUE. 


Met ESTER MACHINE SCREW co. W. C. YOUNG MFG C0., Worcester, Mass . 











LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which regulates the quantity of 
water; also closes the overflow when using the Injector 
as a heater. Superior to any other for Locomotive use. 


Send for new 1892 Catalogue, containing also useful general in- 
formation on use of Injectors. 


RUK MANFG. CO., 118 North 9th St,, Philadelphia, Pa. 


= PENBERTHY AUTOMATIC INCOR 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
“sux, - | 00, A | AA|_B | BB| C | DD| EE | F | FF_ 
Per Cent 98.2 | 98.92 98 92 | 903 9914 4| 99.2 98.7 "99.2 98.17 | 98.98 | “94.98 


_ Efficiency 


iia a AAAAAAAAAA AA AAAA Manufacturers of 
7 ‘s z ya A AAAI L Engine Lathes; Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


MA CHINER y 
For Reducing and Pointing Wire, 














Manufacturers of Set, C ap & 
Machine Screws, Studs, etc, 




















a Wi id Mild fd bl 
= ESPECIALLY ADAPTED TO POINTING WIRE 
HH J corrin aveiserro Win RACUSE,N.Y - RODS AND WIRE FOR DRAWING. 
a ie thititititiiititrti til IF: le For Machines or Information, address the 


Manufacturer, 


MACHINISTS’ SCALES, §. W. GOODYEAR, Waterbury, Ct. 


PATENT END GRADU ATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


| WILL SEND FREE OF EXPENSE 





















“The Efficier ney, 994% “per ce r cent., is isa Phenomenal “Result.” —Re port 





from Mich. Unive rsity. 
mae / ‘Tbe Penberthy stands very high in average Efficiency.”—J. F. 
in United States, SAMPLE GEARS of AR \2 Exsom. 
12, 18, 32 and 60 TEETH. All ny Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting. 
cut with one combination Gear. EASTERN DEPOT: WALWORTH MEG. C0., 
R. M s Cc LOUG H 4 DONEGAN & SWIFT, 16 Oliver Street, 
Tolland, Conn. 11 Murray St., N. Y. BOSTON. 





PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
MOFFET PORTABLE DRILL. sup C.H.BAUSH & SONS, 





LIVE DRAFTSMEN Power Press 


























Send stamp for Catalogue of best time and labor- UNSURPASSED Weighs 42 Ibs, and HOLYOKE, MASS. 
raving specialties, B. E. SAWYER, Athol. Mass. Vertical a or te {rom 6 to Manufacturers of F 
ae inches diam- 
ete : POST, 
Inclined. REAMER Wr ce 25 
THE PECK PATEN =—" Runs with St i 
DROP PRE KM mec? For Cutting aud Forming) oy —e ie SUSPENDED 
2P gC pe N SMALL ARTICLES OF Will re in = Air. x AND 
cnt Sheet Metal, Leather, |2"Y position. 
MI N ERS: EN. “0 N , Paper, Ete. g Wal Ratial Drills 
succes AVE Efe) ADRIANCE MACHINE WORKS, From the 
NEW H MOL ACHINECKS| viymoutn & Jny Ste, - BROOKLYN, N. Y. inated ty | ——— eh oo oe sal 


















\< flat, or squa 


here witb. 


wanted, tha 
goods, whic 


BLAKE & JOHNSON, 


WAT ie mee hiatiaeial 


ee WIRE FORMING MACHINES 


WITH F, 


Fx making articles from the coil, of either round. half round, 


B. MANVILLE’S PATENT SLIDING FORMER. 


re wire, similar in shape to those shown in the cut 
Also similar articles made to order. 


Send samples of articles required, and mention quantity 


t we may quote prices for either machine or the 
hever may be desired. 















(LIMITED.) 

1 Adams St., 
Brooklyn, 
N.Y, 


HAMMERS, 
PUNCHES, 
SHEARS, 
PRESSES 
AND DIES. 


OWNERS ALSO OF 


The Stiles & Parker ) Press Co. 


Defiance Machine Works, 


DEFIANCE, OHIO, U.S.A. 
BUILDERS OF 
HUB, 
SPOKE, 
WHEEL, 
BENDING, 
WAGON, 
CARRIAGE, 
HANDLE 
AND 
HOOP 
MACHINERY. 


© send for 















J G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 





Pawling 
& 
Harnischfeger 


Milwaukee, Wis 






Horizontal 
Drill and 
Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 








P aragc ing 
(rerman Drawing Instruments, Farago om, Duplex, Oniver- 


 Drawin 


sai, Anvil Drawing, 
Ir riangles, 











Catalogue. 


HYDRAULIC WHEEL PRESS 


and Cross-section P 
ple on application. 






jp 


| Drawing Materials, 





SVG 
FEL&ESSER - = 
NEW YORK RCo 
AND CHICAGO 
Manufacturers of | 


Surveying Instru- 
ments, &c, 
Instruments, Extra and Best Quality, 


Helios, Blue Process Papers. Scales, 


Squares, Drawing Boards, Standard Profile 


apers. Catalogue to professional peo 













GED 7 WALCOTT & SON, 


Manufacturers of 


LATHES 


AND 


MADER), 


me» JACKSON, 
ee. MICH. 
a =a rite us for Photo 
and Prices. 


ia t's = ban ia blower, 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 











SPEED, 
PERFECTLY BALANCED, 
Best Mechanical Construction. 
P.H. & F. M, ROOTS, Manufacturers, 

CONNERSVILLE, IND. 


SLOW POSITIVE BLAS', 


§.8 TOWNSEND, (eu, Aet, ) 168 & 165 
fashington St., 


COOKE & CO., Selling Agts, { NEW YorK: 





In Writing Please Mention This Paper. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 


OBTAINING Dry STEAM 
AND REMOVING 


WATER, OIL, CREASE 


And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Priee List. 


AD, Harrison Safety Boiler Wks, 


Mm Germantown Junction, Phila., Pa, 





AMER ICAN 





M ACH [NIST 
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American Standort Gauge & Tool Works, 
es DEL. 

Makers of Implements for 
Standard Measurements 
Over 
52,300 


in Use. 













Flat Bar Gauge. 


JAS, A. TAYLOR & CO. 





WANTED 


a. - the 

or to 
get the FRANCIS D iLL, CHU CK 
manufactnred on royalty. It is 
self-gripping. Joy dy n construc 
tion, and gree ‘at Exipping 
power. A 3¢ in. x uck will twist 
off a 15-82 in. d 


G.W. PRANCIS.318 X ath St., Reading, Pa, 





THOS. . DALLETT 


Manufacturers of 


ELECTRIC MOTORS, s: 


Presses and other machinery. 





Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boilerg 
Shell Drills, Light Drill Presses. ¥ 
ecially adapt- 


for driving 
Machine Tools, Cranes, 04, fOr Pumps, 


ELECTRIC GENERATORS 


& 00, 






For instal- 
ylation of 





PORTABLE 


DRILLING MACHINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 
= Send: for Catalogue. 


McGRATH’S PATENT 
Emery Grinding, Polishing 
old Buling Machines. © 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr. and saving the time, 
labor, and cutting away of 


whee!s, olherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
ConHoes,N. Y. 











NORTON: 





EMERY WHEEL CO. 
WORCESTER, MASS. 


Send for Illustrated Catalogue. 





LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 

















FOR SALE BY 


Chas. Churchill & Co. Ltd, 


21 Cross St., Finsbury, 
London, England. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for '4-inch holes and less. 
Endless beles. 
Short belts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


BOSTON GEAR WORKS, 


rd St., Boston, Mass. 
mE bavanwhes for GEARS, 
Book on Gears, 170 Yilustrations, $1.50. 
635 SizEs OF Brass GEARS 


JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet Worm, Rack, Elliptic, Inaex 
Plates. ete. Very small or large. SEND FOR 1892 
CATALOGU K, 80 Illustrations, FREE to any business firm, 


RUCIBLEQ@ 


FROM 4 LB. TO 600 LBS, CAPACITY 











RETORTS. STIRRERS. 
BOWLS. STOPPERS. 
DIPPERS. COVERS. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co , JERSEY CiTy,N.J. 
ARE THE STANDARD THE WORLD OVER, 
AND atateaeanntianer 7 oy bat CRUCIBLES MADE. 


DIXON’S BLACK LEAD CRUCIBLES, AND TAKE NO OTHER. 


Gy BICKFORD 
DRILL C0, 


BUILDERS OF 


UPRIGHT 
RADIAL 


UNIVERSAL 
Radial Drills. 


Boring & Turn- 
ing Mills. 

3 PIKE ST., 

CINCINNATI, O. 











Perfect Heads, with or without Dies. 
Construction Simple. 


Rapid Work. 
No Hole in Plate. 
Price Reasonable. 


JACOB CLARK, Mfr,, wists. 





GENERAL»® EXPERIMENTAL 
MACHINE WORK. BesT FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHIGAGO ILL 


SH COILS & BENDS 


—OF— 









IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


Manufacturers of all kinds of 








LATH ES Capacity Little Giant Improved Double Grip. | 
No. | 1 Diameter. | Holding Drills. 
—AND— 0 244 inch. 0 to 8 inch. 
1 2 | Oto = 
DRILL | 9 3% C«~S Otol “ 
24 4 “ | Oto lin. extra 
strong 
8 6 “ | Otol inch. 
gi4 se =| Otog 


estat Chu Go, team ia am Eine Fuse tdi, Al Gh. 


Under Westcott’s Patent. 





SEND FOR ILLUSTRATED CATALOGUE. 









Universal 
Chucks, 


Of Every Description, 


The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A. 


Or CHAS. CHURCHILL & CO., Ltd., 2 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 


Chucks, Independent 
Combination Chucks, 


Send for 52 page lilustrated Catalogue. 


1 Cross St., Finsbury, London, Eng. 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8inesh. We now carry 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


HARTFORD, "CONN. 





= CHUCKS 


ALL STYLES. 
NEWREVERSIBLE JAWS 


(DOVETAILED.) 
NUFACTURED BY 


THE HOGGSON & PETTIS MFG. cO., 
Est, 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 

S.mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 


. = 
SWEETLANG.-” 












—S to 
THE PRATT CHUCK CO., 
Clayvilie, N. Y., U. S. As 


STRAIGHT LINE. 


Syracuse, N. Y., April 1, 1892. 

LANDIS BROS., Waynesboro, Pa. 

Gentlemen :—We have your No. 3 Uni- 
versal Grinding Machine in working 
order, and as we are getting wheels suited to 
our work and a little used to the machine, it 
begins to grow on us, and its merits become 
more apparent. It is certainly as ingenious, 
as well designed, and as well built as any 
thing we have in our works, and likely better. 
If there is anything else in the line in this 
country, as good or better, we are not con 
scious of it. Very respect ully, 


THE STRAIGHT LINE ENGINE CO. 


GRINDING joe 
MACHINERY Jai 


~_— 













PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





Water Tool Grinder. 












COMBINATION CENTER DRILLS shearer, ana, vee 


forthe purpose Size of shank 310 in. Size of drills 1-8 in. 
and 3-32 in., +7 both ends re. either 1-8in. or 3-32 in. Sent 
or Canada on receipt of price. 


Bite per be Doz. 2 NOHNT SLO SLOOOMB’ 00 P. 0. Box 1339, Providence, R. I. 


CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 

Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 








5 OAK STREET, NEW LONDON, CONN. 
& A. SMITH, 23.8 Canal St, Chicago Westara Aet 
SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS.—. 


SKINNER CHUCK CO. 





i! i i 
Send for CATALOGUE. 





NEW BRITAIN, CONN. 
The NATIONAL. 
INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 
oman. Easiest toc hange. Best finish. Reversible 
Jaws (patented) giving 5c hanges including every possible 


desired position. 
NEW CATALOGUE, illustrated, sent free. 
discounts. P rompt shipme nt. Address 


THE NAT’L CHUCK MAN’F’G CO., Mt. Vernon, N. Y. 


MACHINERY FOR WOOD WORKERS. 


Liberal 








D. F. WALKER, inlanne 


20 EAST CANAL ST., PHILA., PA. 


ALUMINUM. 


The Pittsburgh ot Reduction Co. 


116 WATER ST., 
PITTSBURGH, PA., 


Offer Aluminum, guaré oie to be equal in 
yurity to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 





ALUMINUM SOLDER, a 
Correspondence solicited. 











PRESSES, 


PACKINGS, 


204, 206, 208 and 








THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 





Broaching Press. 








PUMPS, 
JACKS, VALVES, FITTINGS, 
ACCUMULATORS. 


WATSON & STILLMAN, Mfrs. 


NEW YORK. 


PUNCHES, 


210 E. 43d St, 





Improved Hydrausic Punch. 
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PUTNAM MACHINE COMPANY,| | ~~ AMERICAN GAS FURNACE CO. 
ORIGINAL BUILDERS Fitchburg, Soe “aes 

Fitchburg Lathes, MSTABLISIED Pr GAS BLAST FURNACES. 





Machine Tools, 


AND 


AUTOMATIC CUT-OFF 
STEAM ENCINES. 


NTEEL 
CASTINGS 


© Win. 20iIN*30in. Sings. —™ , 
NIVERSAL RADIAL DRILL CO., Cincinnati, O. a AS 


MILLIKEN & D’AMOUR’S 


IMPROVED BENCH DRILL PRESSES 


ARE OUTSELLING ALL OTHERS. 


SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN & D’AMOUR, 
51 JOHN & 2 DUTCH STREETS, 


Represented in Great Britain by 


: H CHAS. CHURCHILL & CO.,Ltd, 


21 Cross St., Finsbury, London, England. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 
strengt 
Stronger rt more durable than iron forg gings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 



























NEW YORK. 


The INGERSOLL MILLING onl _: 





£2/'x22/’x60"" 
Slab Milling 
Machine. 






ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK MILLING MACHINE C0, 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 


OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 


Pat, Dec. 24, 1889. 














Send for Catalogue. Estimates made for any mechanical] 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Sr., New York. 
R. KING MW’F’G COMPANY, 


A. 
ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


HEAVY CASTINGS IRON 


LICHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. = caratocte. CORRESPONDENCE INVITED. 
THE STANDARD TOOL CO., Cleveland, Ohio. 


manger of Pane Ltt Vemaack, MUNN AN 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


A. FALKENAU, |HURLBUT'S Patent Cut- 


Iith Street & Ridge Ave., Philadelphia, Pa. / ting-off and 


” Centering 
. Machine. 


Sizes, 2”, 3”, 4”, 0”, 6” 


HURLBUT, ROGERS 
MACHINE CO. 
: South Sudbury, Mass, 
Chas. Churchill & Co, Ltd. 
__, Agents, 21 Cross St., London, 
England, 










































MANUFACTURER OF — : p hy IDE 
SUPERIOR 14-INCH LATHES, TOOL’ | LEYS 
GRINDING MACHINERY, TRAVEL- | | Light B a 


ING CRANES, ETC. 


OHN ROYLE & SONS, 
Special Machinery designed and constructed. ’ 


PATERSON, N. J. 


THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 











Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


“he MeNaul] Mach, & Fay. Co, 





30 inch, 42 inch ana 60 "60 fn Pulley foinies 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 








118 SOUTH STREET, BOSTON, MASs. 





RONCEVERTE, W. VA. 


Duplicate Circular mailed on application. 








COMPLETE MACHINE SHOP = ae 


The Latest Improved Tools. Accurate —Rapid-—-reweruinRigis 


=" ENGINE LATHES, 12 to 38-inch Swing. 
29" BRASS FINISHING LATHES. 
iS" TURRET CHUCKING LATHES. 
(29" HAND AND SPEED LATHES. 
is" FOX MONITOR LATHES. 










(2" PLAIN RADIAL DRIL 


EXAMINE 
OUR TOOLS 
BEFORE BUYINC. 







ia UN 





THE LODGE & DAVIS MACHINE TOOL CO. 


2" UPRIGHT DRILL PRESSES. 


(7° UNIVERSAL RADIAL DRILLS. 
(7° SENSITIVE DRILLS. 

(7° IRON PLANERS, 22 to 36 inch. 
i IRON SHAPERS, 15 to 32 inch. 


ke PLAIN MILLING MACHINES. 









OUR STORES CARRY 
COMPLETE 
STOCKS 


LS. 


IVERSAL MILLING MACHINES. 
(a SCREW MACHINES. 
i” BOLT CUTTERS, ETC. 


WORKS: 
CINCINNATI, OHIO. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. Market and Water Sts. 


Coventry, England, ALFRED HERBERT. 


23 & 25 


BOSTON HOUSE, 


CLEVELAND HOUSE, 32 South Water St. 


ST. LOUIS HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, 


823 NW. Second St. 19 N. Seventh St. 24 & 23 Fremont St. 


te” SEE ADVERTISEMENT ON PAGE 20. 


Purchase St. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers Of Miorse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents. 111 Liberty St.. New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 


MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 


CINCINNATI, OHIO. 




















BORING AND 


TURNING 
MILLS, 


4,6&6Ft. Swing. 


H. Bickford, 


Lake Village, 
, N. H. 














CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 





DETROIT, MICH. 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRON-WORKING © MACHINERY, | ws 


Planers, Shapers, Drills, Slotters, Eto. 





2 BY 24 FLAT TURRET 
= LATHE. 








rs 4 Send for 
z VA CATALOGUE 
for ’92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 


MULLERLATHES 




















PATENTED. 
With New and Valuable Features, 


MADE ONLY BY 


RADFORD MILL CO: 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS CHURCHILL & Cl & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 











IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 





All Modern Improvements. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


THE BECKER Turica MILLER, . Htehbung, Mass, 


BARNES' 


New Friction Disk Drill 


FOR LIGHT WORK. 
Has these Great Advantages: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive + th equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


W.F. & JNO. BARNES CO., 
199 Ruby St., Rockford, Il. 


GAGE MACHINE WORKS, 
MACHINE 
TOOLS, 


WATERFORD, 
N. Y. 



















FOX & TURRET 
LATHES 
A SPECIALTY. 











OUR NEW 


25-Inch CRANK SHAPER 


IS NOW READY. 
JNO. STEPTOE & CO., Cincinnati, 0. 






















PRENTICE BROS. 
‘acturers 
Lathes & Upright Drills 
PO Sg — te & 10 tm. fo 
n. swin; a rgest ad 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


21 Cross Street, Finsbury, 
London, England. 





For Sale by CHAS. CHURCHILL & C0., utd. 


















P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 








WORCESTER, MASS. 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mave f, X. L. «= 


PIPE CUTTING : TEREADING MACHINE, 


FZ YZ, 4 
Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. ¥. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufact in England 
are invited to communicate with 


GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


Price $40 . BARKER'S 

























NO GAUGES a se 
NO BELT. g 3 CENTER GRINDING 
Machine MACHINE. 

Guaranteed. Manufactured by 


We. Barker & Co. 
CINCINNATI, O. 


Pn §=SEND FOR 


CIRCULAR, 





& Mr. J. E. SNYDER, 
@ & Worcester, 
ar Mass. 
is > CAMBRIDGEPORT, MAss., 
as Jan. 6, 1591. ; 
a-° Dear Sm:— We 
ons have in our shop one of 
i your 28in. Drills which 

= we consider the best in 


the market ; it has been 
in constant use in 
A) the past year and 
ee a half. 
Yours truly, 
Barbour, Stockwell & Co 





_ 


FOR HAND OR POWER. 


MALLEABLE IRON PIPE VISES. 








CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 





FINE MACHINE WORK. 


GEAR CUTTING. 


Having added a Blacksmith Shop containing a 350 lb. Steam Hammer 


TOOL WORK, W.D. FORBES &CO. 


HOBOKEN, N. J. 
13th and HUDSON STREETS. 


to our already extensive plant, we are now prepared to estimate on 


forgings of all kinds. 


We carry a full line of Milling Cutters in stock. 


(Take (4th St. Ferry.) 


MILLING. 


FINE GRINDING. 
Send for our New Catalogue, 


ratte RATCHET DRILLS, RATCHET DIE STOCKS AND 


SPECIAL TOOLS. 





The “‘Simplex’’ 


Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective tn 



















tts operation as any one of the 

numerous Glass-Tube Cut- 

a ters costing five times its 
on price lts trifling 


Price places tt with- 





2 ea 
4, ee * in the reach of 
“ay Ss every one who 
Z% a % Ce has use for 
— oS: “a> such a 
Bs SZ we tool, 
oO CO, oe 
eS. 2 
Ks it 
Sells 
DO NOT SEND US ANY at 
PostaAG E STAMPS. ee 








MANUFACTURED BY 








PANCOAST & MAULE, Philada., U. &. ei 





H.B. BROWN & CO. 


EasT HAMPTON, CT. 





Here is 


a Letter 


which Captain A. B. Reck, formerly of the Royal Danish Engineers, gave to us un- 


solicited : 


**T am glad to state that the regulators of the Mason Regulator Co., of Boston, 


are preferred for others in the Danish Navy, by the shipbuilding firms here and by 


brewers, 


ure boilers is used for heating. 


sugar manufacturers and for heating apparatus where steam from high-press- 


I have sold many of these regulators during the last 


five years, and I have not had a single case where I have had trouble of them.” 


[Signed] 





A. B. RECK, 
Kjobenbavn, Denmark. 
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~ WILLIAM ‘SELLERS & Co., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & gp dha ec CoO., 


‘Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE TRON PLANERS, 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


THE VAN DORN IRON WORKS CO., Structural Iron and Vault Work. 


CLEVELAND, Ouro, Dec. 7, 1891. 
GENTLEMEN: In regard totne plane r you fur- 
nished us something over a year ago, would 
state that it is doing our work admirably, we 
being able to do work of almost any capacity 
on same to good advantage. We recently coped 








HAMILTON, 
OHIO. 








~ Horizontal Pu ach. 













15 inch beams 20 feet long advantageously 
under the tool. Our pati could not get 
along without it. Very truly yours. 
THE VAN DORN TRON WORKS CO, 
. VAN DORN, 
CLEVELAND, OHIO, 







Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 

Also SEPARATE HE/DS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. = 


FOR THE BEST PLANER CENTER NEW ADJUSTABLE BENCH LEVEL. 








HAT. DEC, &, 1882. 
PAT. DEC. 4, 1888 
. AUG, 25, 1885 








FOR THE MONEY, address, ; WITH GROUND AND GRADUATED VIAL. “i 
“2 bis! The Whipple | 2 Z 
8 & Armstrong | = z 
ig Machine Co., | * mawusscrUneD BY . 
Harriman, c EF. RICHARDSOR, 
Tenn. ATHOL, MASS. 








FRISBIE FRICTION 
PULLEYS. CLUTCHES, 


THE D. FRISBIE €O., 


114 LIBERTY STREET, - NEW YORK. 
O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 


nsable Tou) 

e a mch Wooil. 
workers. Latest and 
pers lnfringers 


Prosecuted. al, not 
orders, solicited. 
PERKINS & CO., 


Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 
Manchester, England 


THE PERKINS DRAW STROKE TRIMMER, 
(on 8 














MANUFACTURED BY Ww. H. NICHOLSON & CO., | WILKES- BARRE, PA. 





VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in cloth and printed on good paper. Book 
will be sent express paid on receipt of $1.00 to any 
part of the world. Money paid for book will be 
refunded with the first order amounting to $10.00 
or over. As a book of reference, information, etce., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 
supplies from ‘us. 


MONTGOMERY & CO. 


Mechanics’ Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY. 


THE 


MEQOrs530 





om Oh = 


1892 Register Letters containing 


Money and Stamps. 








Philadelphia, 
Pa. 













BEMENT, MILES & CO, 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York = tin pepe 








) THE HILLES & JONES C0. 


WILMINGTON, DEL, 


—MANUFACTURERS OF— 


NE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Rai! 
road Shops, Locomotive and Car Builders, etc 


cut sHows our PLATE STRAIGHTENING ROLLS. 


or & CORDON, “osnss'*™ DROP 
































CINCINNATI, 
w OHIO, 0.8.4. 


J.A.FAY&C 





BUILDERS OF IMPROVED s ai 
WOOD-WORKING MACHINERY |: “ 3 
FOR USE 'N S., ¥5 
Pattern Making 43 = B: 
Car, Locomotive and Bridge sos 5 ss 
Works, Planing Mills, Sash, ass °° - 
Door and Blind Factories, ene ws? 
Cabinet,Spoke and Wheel £tz 7a 
Shops, Carriage Works, & ag 7 e ban Z 


&c., &c. 


Allofthe highest standard of excellence 
W, H. DOANE, Pres, D. L, LYON, Sec'y. No. 1 Band Saw. 















mJ. E. LONERGAN & CO. 
nou 211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 


Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 269 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 








Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE es ba iable” Steam 
ie er gig Catalogue free on 


application. 


Thy Morton Key-Ceatings Machin 


THE LEADER. 


With recent patented improvements, we guar- 
antee to do the following class of work. 
To cut key-ways through 14-inch hole in hubs or 





Send for Catalogue. Pattern Machinerya Specialty. 








THE ERIE KEY-SEATING 


MANUFACTURED BY 
THE BURTON MACHINE CO., 
302 Peach St., Erie, Pa., U. S. A. 


MACHINE. 





ARMINGTON & SIMS ENGINE COMPANY, 


PROVIDENCE, R.I., August 28, 1891. 











5 Se ne Co.. Erie. P sleeves 23 inches long, in iron, brass or steel, also 
The Burton Machine Co., Erie, ye make it dovetail to insert fe athe r key. 
( SEETEAMEN ¢ = An- Will cut through 4-foot hub, through 5-inch hole. 
OY the eath inst. in | Our new centering chuck and setting attachment 
aos e 26th inst. in 
uiring how we like | the work can be set exac wt without the use of a 
the Erie Ke y-seating | Scale orrul2, Our new binding attachment takes 


Machine. would say that, after 
having it in operation several 
months, it gives e ood satisfaction, 
ond cuts a key very quickly and 
accurately. 
Very truly yours, 
ARMINGTO a & SIMS 

NGINE CO, 


the place of bolts, with a key-way and key to fit it. 
ag particulars address THE MORTON M’F’G 
» MUSKEGON HEIGHTS, MICH. 


ee DRY STEAM. 


NGINE 
Simpson's Centrifugal 


Steam Separator. 


For ny plying Coan 9 and Dry Steam 
Dry Houses, etc. 

x bet > ra as close to engine 
as possible, the steam taking a spiral 
course between the threads cause 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes ugh 
the small holes to center of pine. 
Steam can enter at A or B, as con- 
venience may uire; also used in 
conveying steam long ‘distances foe 
Steam Hammers, Dry Ho uses, 
ter Gas Generators, and for par. 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 





SEND FOR 
CIRCULA 


ees 
SPECIAL MAC CHINERY BUILT TO ORDE Z 





GIANT KEY SEATER. 
Rack-Cutting Attachment 
ape ating Me ecpines. 
VALLEY MACHINE C¢ 
SAGINAW, Mic : 
Ouyahoge Falls, O.,Nov.25,’91. 
Gentlemen: The large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al- 
most constantly since it was 
purchased, and we are Mao! 
much pleased with it indee 
We also have a machine made 
by another firm, which we 
ought was a good machine, 
but now that we have both 
in our factory, and use them 











oq wouee yours very much 


the and Buttouwooed Streets, Philadelphia, 
The Pails Rivet & Machine Co, 


Or, &. T. Aurmor, Selling Agent, 18 Cortlandt St.. N. 4 


E. L. Babcock, Pres. 











5 oSV LYOU AY. hocnester, \.%. 58 — 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, — 
Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attain- 
able Efficiency, 

— Address BUCKEYE ENGINE CO., Salem, 0 

Or SALES ACENTS: 


———$< 












PHS 

Hy WATTS. CA 
MANUFACTURERS 

- __s—dOF:~* IMPROVED 


CORLISS LUGS; $ TEAM ENGINES § 


TontRacts fo nell ad 
TAKEN FOR Lompcete Pe yates 








REYE FNGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 
ea HUNTING, John Hancock Bld’, Boston, Mass. N. OBLINSON, 97 ao Si., Chicago, Il. 
20BINSON & CARY COMPANY, St. Paul, Minn. -L. FISH, No. 61 First St., San ‘rancisco, Cal. 
M. MORSE, 511 Commercial Building, St. Louis, Nie. J. M. ARTHUR & CO., Portland, Oregon. 
v KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
tele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 


OTTO” GAS ENGINE WORKS GAS G $0 G S 
8 
SCHLEICHER, SCHUMM & C0., # A LINE EN INE 
83d & Walnat Streets, 151 Monroe Street, | STAT-ONARY and PORTABLE. All Sizes. 
Philadelphia. Chicago. Dwarfs in Size, but 
New York Agency,18 Vesey St. Giants in Strength. 


35,000 SOLD. Expense one cent an 



















Ta SONPANT Builders 





WAYN ESBORO, PA. 


GCLIPSE GORLIS mI. A 


NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for New 1892 
Illustrated Circulars of 


Eclipse Corliss and = 
High Speed Engines, «> 





ALSO, 


Ice Making and = 
Refrigerating, Machinery, 



















fand requires but little 
attention torun them 
Every Engine 
FOR USE WITH 
COAL GAS = : ention this paper. 
3 VAN DUZEN 
NATURAL GAS, | GAS & GASOLINE €MCAME CO. Cincinnati, 0. 
COMBINED ASbearings gat fhe thing fosctrieing 
mart ’ t 
“OTTO” GAS ENGINES AND PUMPS Departments of large manufacturing 
OVER 600 IN USE. 
Consume % to 75 Per Cent. Less Gas than ANY Compact and Economical. Alls'zes 50 
Send for CATALOGUE M. 
Racine Hardware Mfg. Co., 
Engine Dep’t. Racine, Wis. 


Gaarantee Full 
_ PRODUCER GAS, | The RACINE AUTOMATIC ENGINE fig 
Establishments. 
other Gas Engine doing the same work. H. P. and under, cai ried in rtock. zs 
pe ack METAL POLISH. 





hour per horse power 
Many New Improvement 
nd pad free by mail 
OR GASOLINE. Built in 17 Sizes, 1 to 90 H. P. 
Every Engine Tested in our Chop. 
Best polish and quick 


est cleaner known for 
HOT or COLD Brass.Cop- 
r, Nickel, &c., or fin- , 
shed Iron’ and Stee. 
sj Samples free. Try it. 
Y W.W.CALLERY &CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


FRICTION CLUTCH PULLEYS 
and GUT-OFF COUPLINGS. 


THE WOODCOCK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














RSE, WiLtiams & Co., Phila., Pa., March 22, 1892. 
NEW PROCESS. RAW HIDE ¢ Co., ‘syracuse, N. Y. 
:—Replying to your favor of the 2ist inst. 
cou "ay “the t the raw hide gears which you have fur- 
nished us have given excellent satisfaction, and we would 
recommend same to any parties wishing noiseless gearing. 
Very truly yours, Signed) MoRSE, WILLIAMS & Co. 














A deservedly popular oiler is the ‘* PIONEER’? SLIDE TOP 
GLASS OIL CUP, because it is the simplest, most practical and_ effi- 
cient cup in the m: irket. It is easily and quickly filled and regulated, and 
jarring cannot unset the feed. Suitable for general engine bearings. Over 
950,000 in actual use. Supplied by dealers. Send for catalogue 
of superior Steam Specialties, Valves, Lubricators, Oil and Grease Cups, 
etc., and mention this paper. 

















MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


goemceeeer, "Dick & Church’ Automatic Cut-of Engine 
a Single, Tandem Compound, and Triple Expansion. 
F Stostucntat Tubular and Manning Vertical Boilers. 


AUTOMATIC 
ay Ye Gi Ml i. 


WESTON ENGINE CO., 


PAINTED POST,N.Y. 
RESENTATIVES. 
_ pg 8c Hout he) 126 Liberty St, ey P 











HIGH GRADE AUTOMATIC CUT-OFF ENGINES. 9 


No other engine hasa perfectly balanced valye. 


OUR GUARANTEE. WHO DARE MEET Tay 


The engine shall not run one revolution slower 
when. fully lodded than when running empty,and o educ-f 
tion of boiler pressure from the greatest to that necessary ft 
to do the work,will not reduce the speed of engine one 
i A‘Le) [Uh ale) ae Any engine failing to meet this guarantee 
becomes the property of the purchaser Upon pdy-a ie 
ment of one dollar Send for Catalogue. ral =e 
Bra ch Offic . 141 Liberty St. New York. N.Y. J: H. NG eG 
TON @5:\.412 Was ington Ave. St.Louis,/\o. RIDGWAY, PA. 





Me eee 
« HSISTS, 


Me. cootttaer MANF' Ske a wate U.S.A. 










THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IVE, and MOST ECONOM 
SY ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


THE LUNKENHEIMER BRASS MFG. CO., 
CINCINNATI, OHIO, UU. S. A. 
INcOTS MANUFACTURES, PHOSPHOR-BRONZE 
REGTRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
(4) ORIGINAL MANUFACTURERS OF PHOSPHOR- 
7 BRONZE IN THE UNITED STATES AND SOLE 
Phosphor drone! MARKERS orf “ELEPHANT BRAND PrHosPHor-BRonze, 
CLOSING OUT SALE. 
EXPERIMENTAL SHOP, 
CONSISTING OF THE FOLLOWING 
MACHINE TOOLS 
LATEST PATTERN 


AND PRACTICALLY GOOD AS NEW. 











Bro wn & Sharpe 0 iabverse 11 Miller, No. 1, complete. la k y | } j ati (, 
ul Power Miller. CkaWallla LUDTICAUDS WO, 
Garvin No. | eee Mille er 
Lincoln Pattern Power Miller. SCRANTON, PA. 
Pratt & Whituey G ong Dritls, 3-4 Spindles 
Garvin Gang Drills, 3-4 Spindles 
ames Engine Latne, 20 in.x10 ft, C’ Pp yd R est. 
rentice *“ 18 in.x8 ft. an =>) 
Lathe & Morse Engine la’ he, 15 in.x6 ft. SWIVEL BASE, 
Windsor Ba in.x6 ft. 
Hendey 24 in. Shaper, Frictio: 
Jeungst 20 in Cc os 
Ectra, Heavy ‘15 in. Shaper Crank. | 
ul in. Shaper Cran 
Brown & Sharps No. 1 Screw Machine, 1 3-8 in. hole. 3 Specially bisa 
Power and Foot Presses. for dill press work 


where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
==, Send for catalogue 
waa’ Of full line of the most 


Emery Grinder, Grindstone, Anvil and Forge. 
Have in our regular stock : 
Engine Lathes, 14, 15, 16, 18, 20, 24 34, 60 and %6 in. swing. 


Planers, 22, 30, 36, 48 in. wide. 
atl pright Drills, 20; 24 in. Swing. 


nee Drill, 3 tt. Arm, Extra Heavy. 

otting Machine, 8 in. stroke. ’ 204 

Hor. Boring Mills, 40-66 in. Swing. improved designed, 
Pipe Machine, 4 in., with full set of Dies. anu best finished ma 


Bo ler Ko ls, 6ft., Heavy and Powerful. 


J. Ge McCABE, pattern makers’ vises 


SUCCESSOR TO and small tools. 


chinists’, plumbers’, 
a coach make rs’ and 


‘PHILADELPHIA CORLISS ENCINES 


NON-CONDENSING. BEST MATERIAL. 





CONDENSING. A HIGHEST EFFICIENCY 
Triple and Quadruple S USS ANTEED. 
Expansion. Catalogues Mailed 


~<* - i a - 2 rg r + 
eshustal eo Vertical: —h sae) é on Application. 


Superior Design, Work- 
manship and Finish, 


PHILADELPHIA ENGINEERING WORKS, ‘Limited, 


sof, £4, CONOVER "J 
Yai \j) CONDENSERS. [++ | 
e j BELT AND STEAM DRIVEN. Pie 


ort ©! Compound Condensing Corliss Engine 
7 1 on Independent Condenser. 
h i HANDSOME CATALOCUE FREE. 


- THE CONOVER MFG. CO,, 95 Liberty St. N.Y. 


THE IMPROVED 


Western Branch, 
Phoenix Building, Chicago, Il. 
W. W. LINDSAY, Mer. 
Mifflin and Meadow Streets, | 
PHILADELPHIA, PA, 








™ STEAM 1 




















BALL ENGINE. 


Is superior in DESIGN, 








E. P. puLtaro's 68 Cortlandt Street, HOLLANDS MFC. CoO.., 


N.Y, Mach’y Warerooms NEW YORK. ERIF, PA. 








aS GURY GY FINISH and WORKMAN- 

The Ball & Wood Co. Sr ECONOMY it bas DO 

poobehatog caval ME BF 

sah oo gaa Aimarks the later step 
NEW YORK. steam engineering. 
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BROWN & SHARPE MFG. CO,, 


PROVIDENCE, R. I. 
CASE-HARDENING 


FURNACE. 


‘ECONOMICAL, CONVENIENT. 


2 2 23 











Size of Oven, 4’ 3’ x 2 


MACHINE TOOLS on- Exhibition at 23 South Canal St., Chicago. 


S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE 1e0L6. 
SCREW MACHINES. 


For making all kinds of Set 
> Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 











No. 8 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLOG, 


JENKINS DISCS £8 HIGH STEAM PRESSURE. 


If ¥ou have trouble with Discs, write us. We can furnish 
Discs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ‘' Jenkins,’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 
JOHN STREET 
JENKINS BROS.  } ' 


105 MILK STREET, ‘BOSTON. 
/ . . 
: Nes OSTON 


WANTED-—3,000 MACHINISTS 


i & os N CANAL Sf, CHICAGO, 
TO COMPETE FOR THIS REWARD. 


8150.00 REWARD. 


We have now in active operation in the United States and Europe, over 3,000 of our IMPROVED 
STANDARD ENGINE LATHES, and are constantly hearing of phenomenal amounts of work 
being turned out per day, on them. 


For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards: 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, before July ist, 1892, turn out the largest day’ s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman of a shop will be eligi- 


ble to a prize, but the amount of work must be endorsed by a proprietor, 
Communications may be addressed to the Works or any of our Stores, 
=” Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


Ger"See advertisement, page 16. 


IuINE OF E*LAIN MILLING MACHINES. 


Rack or Screw Feed, 
Geared or Plain. 


LEWIS BLOCK. 

















STAMFORD CONN 
NEW YORK. CHIGAGO PHILA 











OuUR 





No. 4% 





‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS 


Laight & Canal Sts. [Catalogue sent on Application.) 


BRANCHES. 


NEW YORK; 


THE PRATT & WHITNEY CO.. 


HARTFORD, CONN., U.S.A. 

Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
hubs, pulleys and gears, for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading — pieces of circular cross 
section, in brass, iron, and steel. 

WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


CER CO,, 


MANUFACTURERS OF 


som BILLINGS’ PATENT 
ee BEAM CALIPER. 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofan inch. The graduation is accurate and the finish of the 
tool is first-class in every respect, Cut represents Caliper one=- 
half size. 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. x 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England. mV 


Were ae, Mastne To) MANNING, MARWELL & MOORE, 


_ Manufacturers and Dealersinallkindsof * 


avcmsisis’ TOOLS AND SUPPLIES. 


it Aa ae 








Siesta is eae 





THE BILLINGS & SPEN 


HARTFORD, 


<A |) 


CONN., Uu. Ss. 


| 


| 















Mac HINISTS? 





"OIHO ‘GNV13A3190 
' $Svugd pue NOU! 


“NOILVOIIdd¥ NO ADNOTVLVO CHLVUISATII 





















The Celebrated 
: F. E. REED 
16-inch Swiag 


Engine Lathe. | --——"— 


111-113 LIBERTY ST., NEW YORE. 
Wo carry the largest line of Tools and Supplios in the City. 








ed on application. 
Lowell, Mass., u.s. A. 








Manufacturer of ENGINE LATHES 
from 17 to 60 in. swing. Cuts, Photographs 


and Prices furnish 








PPMP DY 


igi . 
Ai 


CEO. W. FIFIELD, 








J. M. ALLEN 


PRESIDENT 


Key. ‘Seating Machines)" —— | 


WM. B. FRANKLIN, Vice-Presmpent 
F. B. ALLEN, Srconp Vicr-PRESsIDENT. ( 


J. B. PIERCE, SecrRETARY & TREASURER. 


and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
oS) or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS SPUR GEARED 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 





Gear Wheels and Gear Cutting. 
Grant’s Gear Book for 1892, 15 Cents. 
exington orks, 
Lexington, Mass. 





ear 































































TORRINGTON NN. 


OMANUFACT TURERS OF 


MAICHINETO 


OENDOR OUR CATALOGUE 










1 Pillar Shaper. 25” Pillar Shaper. 


~~ CHAS. CHU RC HIL Z & CO., “Lt'd, 
Ma 21 Cross Street, Finsbury, | London, "4, Agents, 


24” Pillar Shaper. 











Manutacturer 


APS & DIE 


_J.M.CARPENTER & 


TAF R THR RR RA 
J yuo 





PAWTUCKET.R.1. 





